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PORT OF THE Director, 1891. — 


State of New York: 


4 of Mr. F. J. H. Merrill, Assistant Director, and of Mr, Wm. B. 


artments of the Museum on State street. The crowded con- 
tion of the rooms and the pressing need for more space for the 
rrangement and. exhibition of the collections, especially in the 
oological department is well stated in Mr. Marshall’s report. 
‘he need of space is equally great in the Geological department 


uilding for either of the departments. 
- The duties of the Director in which he is engaged separate 
him from the building known as the State Museum or 
Geological Hall, and he is compelled to confine himself almost 
exclusively to the collection and, preparation of material, 
and the publication of the work on the Paleontology of the 
State, which is the incompleted work of the original Geological 
-and-Natural History Survey of the State of New York. Unfor- 
_tanately the Museum building affords no adequate working rooms 
_ or space for the arrangement of the very large collections which 
_have been accumulated for use in this work during its progress. 
__ By the law of 1853, these collections were placed in the cus- 
' tody of the Trustees of the State Museum; the same law pro- 
"vided that the State Hall, whenever it should be vacated by the 
4 ‘State officers, should be given into the custody of the Trustees of the 
- Museum to be fitted up for the exhibition of collections and for 
"working rooms for the State Museum of Natural History. A 
portion of the upper story of the building became vacated in 
1885 and was fitted up with drawers for the arrangement of the 
Paleontological collections and for working rooms, In 1856 


te 


Pee ree os os 


ase ins ere aah ne iw 


Guntiewny. — Ihave the honor to transmit herewith the ae, 


‘Marshall, Assistant in Zoology, showing the nature of the work is 
ecomplished and the condition of the collections in the several 


hile there are no adequate or proper working rooms in the | 
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the collections which had been made by the writer since 1856 


and arranged in two buildings of ‘his own, were transferred to 


the State Hall, and, so far as space permitted, were arranged in 


the drawers just mentioned. Besides the collections filling these . | 
drawers there are a large number of boxes (at least 400) still Ss 


remaining, from which the specimens have never been unpacked, 
and are therefore quite inaccessible for study or for any intelli- 
gent use. 


All this property whether arranged in drawers or stored 


in boxes belongs to the State Museum, and forms a part of its 
collections, though disposed in a building at considerable distance 
from the Museum proper. Owing to this condition we labor 
under many disadvantages, for it is not possible, while occupying 
temporary quarters to fit up cases, arrange and dispose of collec- 
tions as if we were in permanent occupancy. The Museum and 
the State suffers great loss from this condition, for we are con- 
stantly working under the disadvantage which necessitates a 
temporary arrangement of all our material, and we are often com- 
pelled to make room for new material by displacing collections 
already in use, and packing them in boxes, thus constantly 
increasing the amount of inaccessible material. 

In 1883 it was anticipated that the proposed new quarters 
could’ be occupied in two or three years at the utmost; more than 
seven years have already elapsed and we have no assurance, nor 
even any prospect of alleviation from the present unfortunate 
condition. 

The report of the State Geologist herewith communicated 
will show the nature and extent of the work done in these 
departments, and the condition of the printmg on volume VIII, 
part I and the progress made in the second part of the same 
work, which has extended far beyond what could possibly have 
been foreseen in the outset. The need of more space for the 
increasing collections in these departments has already been 
stated, and we need at this time the space of fully 500 additional 
drawers which can only be had by packing and storing collections 
already arranged. The present occupancy of drawers is greater 
than needed for the work in progress, but by packing away the 
specimens in boxes they are made inaccessible for the purpose of 
selecting specimens for school collections which we are yearly 


9 allel. 40 nae Chiefy 1 for this: reason we need the me 
great number of drawers now in use. A 
__ LT have already on former occasions recommended that aR) col-. 

_ lections be carefully examined and those needed for the Museum — 
A . “separated from those which are strictly duplicates. These dupli- | 
_ cates should be made up in sets for school and college collections, 
be recorded and catalogued; after which the sets can be readily 


_ their needs. To do this work, however, would poate an assistant 
' with knowledge of fossils oe could work under my direction. 
_ The present Assistant Paleontologist has quite sufficient work of — 
_ much more importance on his hands, and cannot undertake the 
- work of distributing these collections. 
The Albany Institute, at its regular meeting on the 20th day 
_ of October, 1891, passed a resolution, donating its collections of 
~ minerals, fossils, Holle: stuffed skins s3 birds and mammals, alco- 
-holic specimens and historic relics to the State Museum. These 
collections had been previously packed and delivered at the State 
Hall and State Museum and. acknowledgment of the same had 
been made in the report. 

In conclusion I wish to. call your especial attention to the need 
of more room in every one of the departments of the Museum 
and trust that some means may be found of mitigating our pres- 
ent condition. 


x 


Very respectfully, 
Your obedient. servant, 
JAMES HALL, 
Director. 
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Report on the Work of the State Museum. 


By FREDERICK J. H. MERRILL, Assistant Director. 


The scientific work immediately under the charge of the 
Assistant Director is that in Mineralogy and Economic Geology; 
the last title including the investigation of the mineral resources 
of the State. 

The time of the Assistant Director hasbeen chiefly occupied in 
the general business of the office and in directing the work enum- 
erated below. Preliminary visits have been made during the year 
to the iron districts of Port Henry and Crown Point, and to the 
garnet deposits of Essex and Warren counties, and a geological 
survey of Albany county has been begun with a view to the con- 
struction of a geological map of the county. 

In Geology, a collection of 443 specimens of Westchester 
county rocks has been made by Mr. E. M. Blake of Columbia 
College, and during the work of collecting, a large area of that 
county has been mapped geologically. 

In Economic Geology, Mr. H. Ries of New York City has 
made a careful study of the brick clays and the brick industry of 
the Hudson River Valley in their economic aspects and has pre- 
pared a report illustrated by numerous photographs and 
specimens.* 

Mr. I. P. Bishop of the State Normal School, Buffalo, N. Y., 
has prepared a report upon the progress of the salt industry of 
Central New York, illustrated by photographs.t+ 

Mr. Wm. B. Marshall has communicated a short paper on marls. 

The papers of Mr. Bishop and Mr. Marshall are appended to 
this report. 

A paper on the Geological History of the Hudson River Valley, 
which will form a part of the report on clays, has been published 
in advance, in the American Journal of Science for June. 

During the remainder of the calendar year, if opportunity 
permits, it is proposed to continue the study of the salt region. 


ee 
t Incorporated in Bulletin No. 11. | * Appended to the Report of the State Geologist for the 
year 1890. ; 


“shells with a view to rearranging them in more systematic order, 


3 replacing the old labels, which were in ordinary handwriting and 
on very thin paper, with new printed labels of better design. 


have been arranged in the exhibition cases in systematic 
order. Labels have been printed giving the generic, subgeneric 


species and the name of the collection to which the specimens 
belong. The addition of the geographical distribution to each 


the places where a species may be found adds immensely to the 
interest one takes in looking at natural objects. The fact that 
eur labels will give this information will make the collection both 
ee ge atid instructive. 


4 ‘occupying the middle portion of the floor. It is our design to 
i incorporate in this collection, specimens of all species of mollusks 
_ in our possession, unless they are required for completing the col- 
4 lection illustrating the fauna of the State of New York. 
a Formerly the collection of shells which occupied this area was 
composed exclusively of shells purchased from the late Dr. 
4 Augustus A. Gould. It was very incomplete. Many species 
which were lacking i in this collection were at hand in the collec- 
tion presented by the Smithsonian Institution and i in species derived 


Ae year pees October 1, 1890, and Aes Fs 
ber 30, 1891, the Zoological ean of the S ew York 
tate Museum see as follows: - fie 
_ Early i in the year, at the suggestion of the Maiaa Director, 
I began work upon the Gould and Smithsonian collections ota 


identifying the specimens and revising the nomenclature, and 


_ About 500 species have been re-identified, of which some 
and specific names; locality ; geographical distribution of the’, “3 
label is something that, so far as I am aware, has not been. 


attempted to any great extent in any museum. A knowledge of 


_ The collection is being arranged in the two series of table-cases, | 
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from other sources. These latter were stored away in pee S 
and were practically inaccessible to the public, and their exis- g 

_ tence was comparatively unknown to students. By combining — 
all the shells in our possession, except the Mazatlan collection, 
which has restrictions attached to it, we hope to form a collec- 

. tion which will reflect credit upon the institution and be far more 

' instructive to the public. As the work of rearrangement pro- 
gresses from year to year, it is proposed to publish a catalogue 
ot the collection. 

With this report is farnished a catalogue of tke family Muricidee 
as defined in Tryon’s Manual of Conchology. (See Appendix.) 

Theseries illustrative of the molluscan fauna of the State of New 
York is in progress of rearrangement and enlargement. The 
same general method has been applied to this as to the general 
collection. The Long Island shells presented by Temple Prime 
and the collection which has heretofore been known as the State 
Series are to form the nucleus of the State collection. So far as 
possible, specimens exhibited in this series are from localities 
within our own State. In some cases, however, specimens from 
localities far distant have been incorporated to avoid gaps. To 
make room for this collection the Beecher collection of Unionidz 
has been very much contracted, the duplicates having been placed 
in drawers. 

Recently the ground glass in the ends of the entire suite of 
upright floor-cases, containing birds and small animals, has been 
removed and replaced by a good quality of double-thick clear 
glass. The ground glass thus obtained has been used to replace 
the painted glass in the windows east side of building and in the 
southeast and southwest corner. The paint on the panes in the 
end sashes of wall-cases on the north side of the room. has been 
removed. ‘These changes have resulted in a great improvement 
in the illumination of the Zoological floor, and in making the 
general appearance of the room more attractive. The clear glass 
in the ends of the case enable one to obtain views of portions of 
specimens which cannot be seen from the front. The walls and 
ceilings of the northwest wall-case and the large west wall-case 


containing the moose, bisons, etc., have been washed and 
kalsomined. 


é 7 absence of large ee ee was noticed, the largest ies observe i 
s ppene Sphorium rhomboideum. <3 ie 
Towards the close of J July, I took the African. hinds nae some 
a Sethe foreign birds in our collection to Philadelphia for identifi- 
= cation at the Academy of Natural Sciences. In all about sixty- — 
~~ five specimens were named. I wish to express my thanks to’ 
_ Mr. Witmer Stone, ornithologist to the Academy, for the very 
_ valuable aid which he rendered me in accomplishing the task. 
“4'The specimens of young Unionids, which were loaned to hm 
Mr. Robert T. Jackson, of Boston, for the study of young stages eae 
of Pelecypods, about the early part of 1890, have been returned 
. in good condition: Mr. Jackson kindly presented to the State 
- Museum an interesting series of young oysters and Anomie which = 
~ are illustrative of his paper on the “Phylogeny of the Pelecypoda.” 
An opportunity was given fo Mr. Wm. Dutcher, Treasurer of 
- the Ornithologists’ Union to examine the male and female Lab- — 
- _rador ducks contained in our collection. | 
Dr. ©. E. Beecher of Yale University has been afforded an 
opportunity to study the collection of recent Brachiopods. Several = = __ 
__ of the specimens have furnished valuable data, which willbe pub- . 
ES < lished in the American Journal of Science in the course of a paper _ 
onthe phylogeny of the Brachiopoda. . 
, _ The additions to the collection for the year include some 
a4 


; 


“tag interesting and valuable specimens. <A skeleton of an African 
| ostrich has been purchased and placed on exhibition for the pur- 
pose of showing the structural differences between carinate and 

| ratite birds. A pair of Heath Hens, or the eastern variety of 
_ Pinnated Grouse Tympanuchus cupido (Linn.) (male and female), 
have been obtained. This bird, which was formely found on 
Long Island, and in New Jersey, Pennsylvania and other States 
further south, has become extinct in all these places and is con- 
fined exclusively to ee of Martha’s Vineyard, Mass. Even 
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in this place the bird is not plentiful and is in great danger of 


‘becoming altogether extinct. Although the male was taken on the 


22d of December, his crop was reported to contain grasshoppers 
and leaves. Dr. Lintner, State Entomologist, states that such 
an occurrence is not at all strange, as living grasshoppers are 
sometimes found upon the snow in the midst of winter. 

Other birds of more than passing interest which have been 
added to the collection are: a Black Gyrfalcon (Falco rusticolus 
obsoletus, [Gm.]), shot in Monroe Co., N. Y.; a pair (male and 
female) of Evening Grosbeaks (Coccothraustes vespertimus [Coop.]). 
shot in Wayland, Steuben Co., N. Y.; and a Turkey Buzzard 
(Cathartes aura{Linn.]), shot in Clarendon, Orleans Co., N. Y. 

The Black Gyrfalcon is said to be rare everywhere. ‘The speci- 
men under consideration is remarkable because of its very dark 
color. The Evening Grosbeak, while not usually considered a 
member of the avian fauna of New York, occasionally comes into 
the state from the wéstward. The Forkey. Buzzard is not plenti- 
ful in our state. 

Dr. F. J. H. Merrill has presented fine specimens of shells from 
our own state and from the coast of Florida. 

Mr. John M. Clarke, Assistant Baleeontologist, has presented 
a small collection of shells gathered in Ontario county, N. Y. 
These shells are interesting and valuableas coming froma county 
of which the mollusks are almost entirely unrepresented in our 
collection, The collection also contains the specimens of Gwnd- 
lachia from Sucker Brook, concerning which Mr. Clarke pub- 
lished a note in the American Journal of Science, March, 1882. 

The skeleton of the elephant “ Columbia,” which was last year 
reported to be at Rochester undergoing maceration, has not yet 
been delivered to the museum. The work upon it is nearly com- 
pleted and the specimen will be ready for shipment next month. 

A list of the additions to this department is appended. Notes 
which are believed to be of interest are added to some of the 
entries in the list. 

Charles W. Samson, who has been employed since December, 
1890, in the capacity of page in Geological Hall, has made 
himself generally helpful to me when his time has not been 
otherwise occupied. 
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The need of more space for the exhibition of material belong- 
ing to the Zoological Department becomes more imperative every 
month. The floor allotted to Zoology is full— crowded. The 
arrival of a new addition of any considerable size causes a waste 


of time and energy in the shifting which is necessary to make 


room for its accommodation. An attempt to exhibit all the 
species of any one group of animals usually results in the retire- 
ment of other species or groups equally important. How urgent 
is the need of more space may be understood from the fact that 
it would be practically impossible to find space enough to exhibit 
one more specimen as large as a horse. 

Equally vexatious are the insufficient facilities for storage of 
specimens, alcohol, glass-ware, trays, labels, instruments, shelving 
and many other things which are indispensible in an institution 
of this kind. . The need of more space and greater convenience 
is pressing in the matter of work rooms and offices also. The 
curator of the Zoological collection has an office six feet by ten 
feet on the first floor of Geological Hall in a corner of the 
mineral room. In order to consult the Zoological collection it is 
necessary to ascend three and one-half flights of stairs. This 
takes time which should be more profitably utilized, and results 
in separating the curator from books which should be close at 
hand but which are necessarily kept in the office on the first floor. 

Respectfully submitted, 


WM. B. MARSHALL, 


Assistant Zoologist. 
Arzany, N. Y., September 30, 1891. 
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_ ADDITIONS To THE MUSEUM COLLECTIONS “ 


aR - The dna natitte has donated to the State Museum iid ay: 
extensive collection of minerals, fossils, shells and alcoholic speci- 

mens. During the next year this material, most of which is now 
stored in boxes, will be unpacked and catalogued so far as 
hae a 


ZOOLOGY. 


By Purcuasz. 


Bemtrccereus urophasianus (Bonap. ). Sage Grouse. Male and female; 
Colorado. 

Bonasa umbellus togata (Linn.). Canadian Ruffed Grouse. Male and 
female, Quebec, Canada, March 26, 1888. 

Tympanuchus cupido (Linn.) Heath Hen, or Eastern Pinnated Grouse. 
Male taken on Martha’s Vineyard, Mass., Dec. 22,1890. Length 
16 in.; Expanse 28? in.; Wing 123 in.; Crop contained leaves and 
grasshoppers. Female, from same place, Dec. 24, or 25, 1890. 

Falco rusticolus obsoletus (Gmel.). Black Gyrfalecon. Female, shot 
near Lake Ontario in Monroe Co., N. Y., in October, 1890. The 
label contains the following field notes; — Length 224 in. Tail 94 
in. Wing 154 in. Spread 51 in. Cere and feet grey (not so 
bright a grey as in the Osprey). be 

Cathartes aura (Linn.). Turkey Buzzard. Adult shot in the town of 
Clarendon, Orleans Co., N. Y., July 18th, 1891, by A. E. Snyder. 

Struthio camelus (Linn.). African Ostrich. Mounted skeleton. 


By Donation. 


Mr. Z. A. D. Strevell, Altamont, Albany Co., N. Y. 
Urinator imber (Gunn.), Northern Loon. Female shot at Warner’s 
Lake, Albany Co., N. Y., November 1890. 
Mr. Frank A. Ward, Rochester N. Y. 
Coccothraustes vespertinus (Coop.), Evening Grosbeak. Male and 
female, shot at Wayland, Steuben Co., N. Y., in February, 1890. 


Rerorr on raz New Yorx Srarn Moszum. 21 


; By CoLLEcTIon. 
Wm. B. Marshall. rs 


‘Chelydra serpentina (Linn.), Snapping Turtle. Two specimens taken 


from mud at the bottom of a small stagnant pond in the town of. 
New Baltimore, Greene COo., N. Y. 

Chelopus insculptus (Le Conte), Wood Tortoise. Three specimens 
taken from high grass in a meadow near a rivulet, in the town of 
New Baltimore, Greene Co., N. Y. 

Cistudo carolina (Linn.), Box Tortoise. A male, taken in a rye-field 
on a dry, sunny hill-side in the town of New Baltimore, Greene 
Co., N. Y. 

Morone Americana (Gmel.), White Perch. Eight specimens, Hudson 
River, Albany, N. Y. 

Clupea pseudoharengus (Wilson), Alewife. Two specimens. Hudson 
River, Albany, N. Y. 
Catostomus teres (Mitch.), Common Sucker. Two specimens. Hudson 

River, Albany, N. Y. 


By Purcuast. 


Lamna cornubica (Gm.) Porbeagle or Mackerel Shark. Skull of a 
specimen captured off the coast of Hayti. 


By Donation. 


Mr. H. A. Pilsbry, Philadelphia, Pa.: 
Lacuna sp? Terra del Fuego, 1 specimen. 
Mounted odontophore of the above, 1 specimen. 
Helix nemoralis, Linn., Lexington, Va., 11 specimens. 
Ampullaria flagellata, Say., Vera Cruz, Mex., 4 specimens. 
Tryonia protea, Gould, Indio, Cal., 100+ specimens. 
Lucina Pennsylvania, Linn., Martinique, 3 specimens. 


F. J. H. Merrill, Albany, N. Y.: 
Murex pomum, Gm., S.-of Tampa, Florida, 3 specimens, 
Murex brevifrons, Lam., 8. of Tampa, Florida, 2 specimens. 
Urosalpinx cinereus, Say, New Rochelle, N. Y., 2 specimen. 
Hupleura caudata, Say, Long Island., 1 specimen. 
Cantharus tincta, Conr., 8. of Tampa, Florida, 3 specimens. 
Fulgur pyrum, Dillw., 1 specimen. 
Fasciolaria gigantea, Kien (Opercula) Key West, Fla., 2 specimens. 
Fasciolaria tulipa, Linn., var. distans, Lam., 8. of Tampa, Florida, 5 

specimens. 

Marginella guttata, Dillw., Key West, Fla., 6 specimens. 
Marginella interrupta-lineata, Muhlf., West ftp es, 41 specimens. 


pat “+ 
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Senells carnea, Storer, Key ea 
Oliv litterata, Lam., ie of Tampa, Movida, a 


ie Conus proteus, wae, S. of Tampa, Florida, 2 specimens. hf 
oe} Cancellaria ae Linn., S. of Tampa, Rae 4 Spel 


* specimen. 

_ Strombus bituberculatus, Lam., West Indies, 2 specimens. 

_ Aporrhais pes-pelecani, Linn., 3 specimens. 

_ Cypreea obvelata, Lam., 4 specimens. < 

Cassis sulcosa, Brug., 8. of Tampa, Florida, 2 specimens. 

2 - Natica canrena, Linn., S. of Tampa, Florida, 2 specimens. 

 Sigaretus perspectivus, Say. Key West, Fla., 2 specimens. 

- Crepidula aculeata, Gm., Key West, Fla., 1 specimen. 
Cerithium atratum, Born., S. of Tampa, Florida, 3 specimens. 
Littorina irrorata, Say., Key West, Fla., 3 specimens. 

Littorina littorea,* Linn., New Rochelle, N. Y., 7 specimens. 

a Littorina scabra, Linn., var. nebulosa, Lam., 8. of Tampa, Florida,3 

_ specimens. ae 

_ _. Neritina reclivata, Say., Tampa, Florida, 31 specimens. ty 

a _ Astralium longispina, Lam., Key West, Florida, 1 specimen. 

_ Hyalina cellaria, Mull., Leroy, N. Y., 1 specimen. 


2 Hyalina arborea, Say., Deckertown, N. J., 12 specimens. J E 
3 _ Helicodiscus lineatus, Say., McAfee, N. J., 1 specimen. | 
Helix alternata, Say., Deckertown, N. J., 1 specimen. 


Uelix labyrinthica, Say., McAfee, N. J., 2 specimens. 

Helix labyrinthica, Say., Deckertown, N. J., 1 specimen. 

Helix cereolus, Muhl., Key West, Fla., 23 specimens. oe 

Helix Carpenteriana, Bland., Key West, Fla., 50 specimens. x 

Helix hirsuta, Say , Deckertown, N. J., 1 specimen. 

Helix albolabris, Say., Leroy, N. Y., 2 specimens. 

Helix Roemeri, Pfr., Fort Worth, Texas, 4 specimens. 

Helix thyroides, Say., Leroy, N. Y., 1 specimen. 

Bee Helix Berlandieriana, Moricand., Fort Worth, Texas, 2 specimens. 

Helix Berlandieriana, Moricand., Austin, Texas. (Post pliocene.) 
18 specimens. 


: } 


———————————— eee eee 
*L littorea reached New Rochelle between 1884 and 1890, The specimens listed were collected 
by Dr. Merrill in April, 1890. For a history of the southward spread of the species on the 


Aulantic coast of North america see a paper by S. Smith in the Proce. Nat. Sci. Ass’n, Staten 
Island, June 14, 1888. 


‘ a. a “i ar eth. : ‘ee 
} Bulimulus dealbatus, Say., Fort Worth, Teiga:' 50 specimens, _ he 
aie dealbatus, Say., soa te Texas, (Post pliocene,) ; 


ane incana, Binn. ee a ext Florida, 1 specie: 
_ Pupa fallax, Say., McAfee, N. J., 1 specimen. 
_ Pupa armifera, Say., Deckertown, N. J.. 9 specimens. 

__Pupa contracta, Say., Deckertown, N. J., 1 specimen. 

tes" Succinea luteola, Gould, Key West, Fla., 15 specimens. 

_ Melampus bidentatus, Say., South Amboy, N. J., 15 specimens. 

____ Limnzea columella, Say., Blind Brook, Rye, N. Y,, 2 specimens. — 

- Limnea humilis, Say., Hudson River, West Point, N. Y., 10 specimens. 
Physa ancillaria, Say., Blind Brook, Rye, N. Y., 7 specimens. _ 
Physa ancillaria, Say., Hudson River, West Point, N. Y., 3 specimens. 

_.  Planorbis trivolvis, Say., Hudson pated West Porshe Nea 28 

‘% specimens. 

____-Planorbis trivolvis, Say., Mill Brook, Fordham, N. Y., 2 specimens. 

# _ Planorbis bicarinatus, Say., Blind Brook, Rye, N. Y., 3 specimens. 

___ Planorbis bicarinatus, Say., Hutchinson’s Cr., AMesicheney Co., N. Be 


BS _ 7 specimens. 
—__-Planorbis bicarinatus, Say., Mill Brook, Fordham, N. Y., 1 sia aa 
-~  Pomus depressus, Say., Southwest Florida, 2 specimens. 
; _ Melantho decisa., Say., Hutchinson’s Cr., Westchester Co., N. Y., 1 
specimen . 


Gillia altilis, Lea., Hudson River, West Point, N. Y., 1 specimen. ; 
ny Pomatiopsis lustrica, Say., Hudson River, West Point, N. Y., 1 — 
specimen. . 
Helicina orbiculata, Say., Fort Worth, Texas, 30 specimens. 
~ Unio luteolus, Lam., Grand Island, Niagara River, 1 specimen. eh 
Unio. complanatus, Sol., Upper LongWeod, N. J., 1 specimen. 
Unio complanatus,Sol., Lake Pleasant, Herkimer Co., N. Y., 1 


¥ 


y 


___ specimen. 

Unio complanatus, Sol., Ramapo River, Oakland, N. Y., 1 specimen. 
Margaritana marginata, Say., Westchester Co., N. Y., 1 specimen. 
Anodonta fluviatilis, Dillw., Macopin Lake, N. J., 1 specimen. 
Ensis Americanus, Gould, South Amboy, N. J., 4 specimens. 
Tellina radiata, Linn., S. of Tampa, Florida, 4 specimens. 

Teéllina radiata, Linn., Key West, Fa., 2 specimens. 

Tellina interrupta, Wood., 8. of Tampa, Florida, 1 specimen. 
Macoma Balthica, Linn., South Amboy, N. J., 7 specimens, 

Callista gigantea, Gm., Tampa, Fla., 1 specimen. 


~ 


wee Oy eR ee eh eee ee 
3 gia . 


eas ee 


Bae West Tan, 2 peimens. be ‘Spies 
. Dosinia discus, Rve., Tampa, Fla., 1 specimen. Ce Sma s 
 Cardium muricatum, Linn., 8. of Tampa, Florida, 1 Specimen. pt 
~__. Cardium Isocardia, Lam., West Indies, 2 specimens. ne 


Levicardium serratum, ioe West Indies, 2 specimens. at 
_Levicardium Mortoni, Conr., Long Island, 5 specimens. "ay le ete 


 Lucina Pennsylvanica, Linn., Tampa, Fla., 2 specimens. Leo 
Lueina Pennsylyanica, Linu., Key West, Fla., 5 specimens. : 
 Lucina Pennsylvanica, Linn., West anes, 3 cere | 
-.. Loripes edentula, Linn. 
“)_-var. chrysostoma, Mérch., 8. of Tampa, Florida, 2 specimens. 
 Astarte castanea, Say., Bast Hampton, L. L., 2 specimens. 
Mytilus edulis, Linn., West Hampton, L. ae 1 specimen. 


Mr. John M. Clarke. Albany N. Y. Ca 


Land and aquatic shells from —— county, New York, as . 
follows: 


‘Hyalina arborea, Say., 14 specimens. x4 

Hyalina intertexta, Binn., 8 specimens. 

Helicodiscus lineatus, Say., 1 specimen. 

Macrocyclis concava, Say., 2 specimens. 

Helix alternata, Say., 9 specimens. 

Helix perspectiva, Say., 12 specimens. 

Helix striatella, Anthony, 3 specimens. 

Helix hirsuta, Say., 7 specimens. 

Helix monodon, Rackett, 1 specimen. 

Helix palliata, Say., 5 specimens. 

Helix tridentata, Say., 19 specimens. 

Helix albolabris, Say., 15 specimens. 

Helix albolabris, Say. (young), 9 specimens. 

Helix albolabris, Say. (with tod), 3 specimens. 

Helix thyroides, Say., 8 specimens. 

Helix Sayi, Binn., 3 specimens. 

Helix pulchella, Mull, 11 specimens. 

Helix Sp? (young), 7 specimens. 

Cionella subcylindrica, Linn., 7 specimens. 

Pupa corticaria, Say., 7 specimens. 

Vertigo simplex, Gould, 1 specimen. 

‘Succinea obliqua, Say., 8 specimens. 

Limneea stagnalis, Linn. Broken. Interesting because the epidermis 
has peeled off in spiral bands, 7 specimens. 


Pinas Letaibed” iGae: 13 spec cime 


- Gimnea sp? ‘24 specimens. 
_ Physa ancillaria, Say., 6 specimens. 

Ee Bhiyss heterostropha, Say., 6 specimens. 
Planorbis campanulatus, Say., 24 specimens. 


 Planorbis trivolvis, Say., 23 specimens. 
_ Planorbis bicarinatus, Say., 24 specimens. 
- — Planorbis exacutus, Say., 4 specimens. 

_Planorbis parvus, Say. A greatly deformed specimen, manuscript label 
containing the name “ Valvata deformata.” One specimen. 
_ Ancylus rivularis, Say., 15 specimens. 
_ Gundlachia (Meekiana, Stimpson). 


(See note by Mr. Clarke in American Journal of Science, March, 
1882.) Three specimens, , 
Valvata tricarinata, Say., 5 specimens. 
Valvata tricarinata, Say. var. simplex. 
Body-whorl round instead of quadrate; epidermis green instead 
of straw-color;' whorls of spire carinate as in typical 
specimens. 'T’'wo specimens. 
Valvata arenifera, Lea. (Larval insect case, Redistoniane glabra, 
resembling the shell of Valvata), 1 specimen. | 
Meiantho decisa, Say., 30 specimens. 


_ Amnicola Sayana, Anthony, 7 specimens. 


Amnicola porata, Say., 3 specimens. 

Spherium simile, Say., 5 specimens. 

Spheerium stamineum, Conr., 7 specimens. 

Helix palliata, Say., Sauquoit, Oneida Co., N. Y., 1 specimen. 


-Mr. Robert T. Jackson, Boston, Maas: 
A large series of young oysters and Anomie, from Buzzard’s Bay, 
Mass., naturally attached to glass slides and other objects; 
illustrative in part of a paper by the donor on the “Phylogeny 
of the Pelecypoda” (Memoirs of the Boston Society of 
Natural History, Vol. IV. July, 1890.) 


Dr. Charles E. Beecher, New Haven, Conn: 
Ceecum pulchellum, Stimp., Naushon I., Mass., 15 specimens. 
Helix Cooperi, Binn. Deadwood, N. Dakota, 1 specimen. 
Melampus bidentatus, Say. New Haven, Conn., 2 vials. 
4 


William B. Marshall, Albany, N. Y.: 


Limulus Polyphemus, Latreille, Horseshoe Crab. 
Found on sandy beach, Delaware Bay. 
Gelasimus pugilator, Latreille, Fiddler Crab. 


Found burrowing in the mad at the mouth and rae Rare of 


a creek, and on salt-marshes. 
Cancer irroratus, Say. Sand Crab. 
Carcinus granulatus, Say. Green Crab. 


Above two species found together in large burrows of their own — 
- making, and in sheltered depressions, in mud banks on the ocean — 


front exposed between tides. 
Platyonichus ocellatus, Latr., Lady Crab. 
Found at the water’s edge on the ocean front. 
Callinectes hastata, Ord., Edible Crab. 

A large male from an inlet. 

A female with incrustations of two species of Bryozoa and with 
very young oysters crepidulas and barnacles adhering to back 
and legs, from a gully on the ocean beach. 

Pelia mutica, Say. Spider Crab. 
From sandy beaches and mud beds on the ocean front between tides 
Hippa talpoida, Say. Beach Flea. 
Found at water’s edge on ocean front. 
EKupagurus pollicaris, Stimp. Larger Hermit Crab. 
Found walking unprotected on the beach, 
Eupagurus longicarpus, Stimp. Smaller Hermit Crab. 
From exposed beach between tides, in pools about piles, and in 


depressions in mud beds, inhabiting shells of various small 
gasteropods. 


Melampus bidentatus, Say. 

From salt marshes. 

Nassa obsoleta, Say. 

Large specimens from the surface of mud in a small inlet which 
becomes dry as the tide recedes. Small specimens from the sur- 
face of mud in the mouth of a small creek. During low tide 
the mud is exposed. As the tide rises, salt water enters the 


mouth of the creek and covers the mud, but is made brackish by 
the fresh water of the creek, 
Fulgur carica, Gm: 


Sycotypus canaliculatus. Linn. 


Egg-capsules containing embryonic shells from the shore of Dela- 
ware Bay. 


. ie 
The following specimens collected at Cape Be N. LS, ago 1890s 


Columbella rats Say. 


a hollow in the top of a short pile on the ocean front, between 
tides. : 
Crepidula unguiformis, Lam. 
Adhering to dead shells rolling on the beach, between tides. 
Crepidula fornicata, Linn. 
From surface of dead shells, and living crabs on the ocean-front; 
and from the surface of king-crabs on the shore of Delaware 
Bay. 
Pholas truncata, Say. 
Very young specimens, measuring less than a centimeter in length. 
Associated with the next species. 
Petricola pholadiformis, Lam. mane 
Found burrowing in mud-beds on the ocean front, exposed between 
tides. 
Also pieces of hard clay with holes bored by Pholas end Petri- 
cola. 
Modiola plicatula, Lam. 
Found imbedded in mud on a marsh at the side of a small inlet 
which becomes dry as the tide recedes. 
Mytilus edulis. Linn. Edible mussel. 
Found attached to mudbeds and piles on the ocean front, exposed 
between tides. 
Mytilus edulis, var. pellucidus, Penn. 
Associated with the preceding but not so plentiful. 
Masses of broken shells, pebbles and clay, bound together with 
byssal threads of Mytilus edulis. 
Hydractinia echinata. 
Coating shells inhabited by Eupagurus longicarpus. 
Parypha crocea, Ag. (A ‘Tubularian.) 
From a hullow in the top of a short pile, on the ocean-front, 
exposed between tides. 


————— 
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GEOLOGY. ; 
By Donation. 
G. E. Van Guysling, Albany, N. Y. 
Coquina, Fort Marion, St. Augustine, Fla. 
Coquina, City Gates, St. Augustine, Fla. 
Z. W. Vanderolf. 
Granite, Quarry of M. Mallen, Mount Adam, Orange Co. N. Y. 


en eye ry ae SF ee ore ert tee ee Oe ba Seer ee eee 
Oh eee, Ee Stee IEE eRe, Pan 


Nuw York rane Musi. | 27 oe 


Found clinging to a tubularian (Puiy phe crogea, Ag.) growing in 


Pr adues Palaos Oar 06. Fisethlos ie y 


7 
y 


(eee eee well 8045 feet deep. 3 


By Coxixction. 
ni. | Ries, New York City. 
ee priens of brick and brick clays from the Hudson River Valea 


E. M. Blake, Columbia College, Se 
FAW extchaster County Rocks. 443 specimens. 


re ee 


ie MINERALOGY. ; 
f ; By ExcHanee. a 
eae /\. National Maseum, Washington, D. C. 

ag Cut Specimens. ral 


a 


Amazon Stone, Ariel Courthouse, Va. 
Amethyst, Brazil. . 
Agate, five specimens. 
By Downation.. 

S. L. Penfield, Yale University Museum. 
Heulandite, Cape Blomidon, N. S. 
Apophyllite, Cape Blomidon, N. S. 
Lithiophyllite, Branchville, Conn, 
Dickinsonite, Branchville, Conn, , 
Albite and Muscovite, Branchville, Conn. 
Siliceous odlite, State College, Pa. two specimens. 

William W. Jefferis, Esq., Philadelphia, Pa. 
Fibrolite, Norwich, Conn. 
Biotite, Easton, Pa. 

J. M. Griffith, Fulton Co., N. Y. - 
Gypsum, crystallized, Oneonta, N. Y. 

David Cowan. 
Magnetite, Rossway, Digby Co., N. S. 
Red Hematite, Porbrook, Bonth Mountain, Kings Co., N. S. 

Rey. Richmond Shreve, Albany. 
Steatite, Kings Co., N.S. 
Gypsum, Blomidon, Kings Co., N. S. 
Amethyst, Blomidon, Kings Co., N. S., four specimens. 
Chalcedony, Blomidon, Kings Co., N. S., two specimens. 
Crystallized quartz, Blomidon, Kings Co., N. S., four specimens. 
Stibnite, Blomidon, Kings Co., N. S., one specimen. 
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= Report on a Deel of Marl and a Peat in 


it 


T own of New Baltimore. 


Be We B. MARSHALL. 


which occupies a small valley at an elevation of about 340 feet 


ft Q New Baltimore, Greene county, is a deposit of marl and ea . 


4, 
Ge 


« 


above tide water, as determined by an aneroid-barometer. The a 


deposit, approaching seven acres in extent, is divided into two 
nearly equal parts, a northern and a southern, by a bed of rock | 


which extends east and west across the valley about the middle. 
On tne east and west sides the valley is inclosed by hills which 


are from 40 to 50 feet high. The drainage of the valley is from 


se 


south to north, the south end being naturally open and admitting — 


a small rivulet. Formerly there was no outlet for water through 
the bed of rock at the upper end of the southern section, but, 
some years ago, the owner, Mr. E. T. Van Slyke, by blasting out a 
passage, succeeded in draining the surface of this portion into 


age as it is inclosed by low hills on the north as well as by the 
higher hills on the sides. The water in this half of the deposit 


- the northern portion. The northern portion has no surface drain- ; 


drains-into several openings in the underlying limestone and finds 


an outlet (probably into Hauncraus creek to the north) through 


subterranean passages. The entire surface of the deposit is now — 


under cultivation. During the last summer the northern half was 


_ planted in rye and oats and the southern half was in meadow. 


The peat and muck upon the surface of the marl in the southern 
portion is the result of an accumulation of successive growths 
of mosses and other plants during the period when the valley was 
a marsh and of leaves and twigs which have washed in from the 
neighboring hillsides. The peat and muck of the remainder of 
the deposit do not differ in character from the above, but a large 


portion of the material in the northern half has been washed in 


from the southern half. The small rivulet which now drains the 


southern lot is constantly carrying particles of marl and peat 


along with it and depositing them in the northern lot. 


Ste «- \ BEPORT: Or 
-_-'The marl is composed of the dead shells of fresh water mol- 
tusca and of carbonate of lime which has probably been carried 
down in solution from the Helderberg limestones and deposited 
in the valley. A short distance south of the locality under con- 
sideration and in the same valley is another deposit of the same 
character but somewhat larger. A smaller deposit lies about a 
mile to the northwest. There are other deposits, at various 
places in Greene county. They occur in hollows in which a con- 
siderable basin must be filled up before water can drain off. 
The exact thickness of the deposits of muck and mar! is not 
known. The muck is probably about four to five feet thick in 
some parts. An iron rod between ten and eleven feet in length 
was thrust perpendicularly into the bed by the writer. As only 
slight exertion was necessary to push the entire length of the rod 
in, it is probable that the deposit of marl is more than seven feet 
in thickness —— how much more it is impossible at present to say. 
Galeareous tufa is not found in considerable quantities. Small 
scales of it have formed on the rocks about one of the holes into 
which the water in the northern lot drains. These scales are 
one-quarter of an inch thick and are composed of several thin 
layers. 
The marl contains only aquatic species of mollusca. The 
following is a list of the species that have been collected: » 


Valvata tricarinata, Say. 

Valvata sincera, Say. 

Planorbis campanulatus, Say. 

Planorbis trivolvis, Say. 

Planorbis bicarinatus, Say. 

Planorbis exacutus, Say. 

Planorbis parvus, Say. 

Limnza humilis, Say. 

Carychium exiguum, Say. a 
Physa heterostropha, Say. 

Physa ancillaria, Say. 

Bulinus hypnorum, Linn. 

Spherium rhomboideuin, Say. | 
Spherium Sp.? (young of a rhomboid species). 
Pisidium Virginicum, Say. 

Pisidium ventricosum, Prime. 
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realy abundant. One of these is Falak A 
and the other is either Valvata sincera, aot or. ae pare . 
simplea of V. tricarinata. In my opinion it is V. sincera. p 
 tricarinata is said to be a very variable species, varying from 
the’ typical tricarinate form through bicarinate, unicarinate an a 
_ ecarinate forms. The latter has been designated as variety sim- 
_ plex. None of the specimens of Valvata found in the marl bed | 
“under consideration showed any of the intergradations between — = 
the tricarinate and ecarinate forms. All were either decidedly S 
 tricarnate or decidedly ecarinate. The absence of intermediate 
forms leads to the opHign that the ecarinate form is Valwata 
- guncera. ! a 
A striking feature of the deposit is the absence of large 
bivalves. The plentiful supply of carbonate of lime and the 
luxuriant growth of mosses and other aquatic plants made the ~ 
locality an extremely favorable one for freshwater mollusca. — 
The presence of the remains of myriads of specimens attests the — 
truth of the above, and yet no specimens of Unio, Anodonta or 
_ WMargaritana were found. At the present day fifteen species of 
me! these animals are abundant in ponds and streams in the immedi- 
? ate neighborhood of the marl. Mather (Geol. N. Y. p. 11) says 
**Unios and Anodontz are sometimes found in it (marl). Piles 
. are sometimes seen on the edges of marl banks and on shores, 
i that have been carried there by muskrats, to devour the tes- 
i taceous animals.” There are no Uniones in the State Museum’s 3 
collection of shells from marl; the largest bivalve being Sphar- 
tum simile, from a deposit at Little Lakes, Herkimer county, 
N. Y. 
In the muck many species’ of land skells were observed. A 
list of these is not given, as it is believed that a careful search ‘ 
would bring to light almost all the species known to inhabit the 
neighborhood. All that were found were either on the surface, 
or but a few inches underneath. Their presence beneath the 
surface is due to the fact that they have been turned under by 
the plough. 
In the collection of the State Museum are nine teeth of a fossil 
horse which were found in 1889 by Mr. Bronk Van Slyke, 
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‘that their remains may befound. Before the swamp was drained 
the material was of a still more yielding nature. . 


_ So far as I am aware the only animals inhabiting the marl are | 


earth-worms and one species of insect, of which there are 
immense numbers of the corneous pups, each measuring less 
than a millimetre in length. Their burrows traverse the marl] in 


all directions. Dr. Lintner, State Entomologist, to whom speci- 


=o 


Pye ee Oe 


mens have been submitted, says that there is nothing to enable 
him to identify the species. 

Roughly the amount of soluble carbonates contained in the 
marl is about 82 per cent. The insoluble material, of which 


~ about 40 per cent is organic, consists of sand and clay, leaf-mold 


and corneous insects. . 
Concerning the use of marl and muck for agricultural purposes 
there is not much to be said. Farmers with whom I have con- 
versed seem to be of the opinion that these substances ought to 
make good fertililizers but apparently no extensive use has been 
made of them for this purpose. Such is certainly the case in 
Greene county. Experiments, conducted rather irregularly, have 
been made, and while it is generally conceded that the material 
did the land no harm, there is difference of opinion as to whether 
it did enough good to warrant the trouble taken to dig and 
spread it. The place is in close proximity to the limestone of 
the Helderbergs and the rocks underneath the soil are mostly 
‘limestone. It is possible that the soil in that neighborhood 
already contains a sufficient amount of carbonate of lime to 
meet all the needs of the crops. 

There seems to be no doubt that lime in some form is beneficial 
to certain crops. The large amounts of land plaster, sulphate of 
lime, which are annually consumed bear testimony to this fact ; 
and farmers, so far as I have been able to obtain their opinion, 
agree that lime has a beneficial effect upon soil which is to grow 


wheat. 


On the subject of calcareous soils Dr. Beck (Mineralogy of New | 


York, p. 90) remarks that “the most extensive are those which 
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imbedded in the peat in the southern lot. Dr. Charles E. Beecher, 

of Yale University, has identified them with Hgwus fraternis, — 
_ Leidy. As the muck and marl are in a soft, plastic condition it — 
ig not improbable that other mammals have been imbedded and 


 westel 
1ired of the value of lime as a b 
fer ility of this favored region.” _ i Bergman f 
ost fertile soils of Sweden, thirty eee: of cork 
tne hundred. ” ; 
In their conan to the. fanauiees the. Peak sic’ iny sharge 
the v various districts of the geological survey’ of the state u 2g 


; $14) says :— “ Where oe and peat exist, farmers oan never 
- complain of the scarcity of the means for improving the on 
! _ “We have often spoken of the importance of using peat before it ae 
ae is dried or baked in the sun. When used in a dry state, or mixed 4 

in lumps in a soil, it will certainly disappoint the farmer; but am 

3 when mixed in a compost with ashes, lime and other refuse mat- | - 
ter it will always be found useful. When used in proper quan- 


ee. tity on wheat lands, the berry will rarely if ever shrink; and 


a _ could farmers in all parts of the state secure a supply of aoe cee 
‘i bs peat, lime and ash compost, wheat of the finest quality might be ‘tite 
__ raised equally well in all the districts.” ers 


ae" ~ On the same subject Mather (Geology of New York, first ime Sy 
trict, p. 11) says: —“In some parts of Orange and ‘Dutchess 
counties, this marl is much used by the farmers, and with great 
Hs advantage to their crops * * * but its value is not yet fully 
tg appreciated. It is desirable that agriculturists should make more ~ 
extensive use of a manure so valuable as this, on soils that con- 
ah tain little lime.” re 
. According to analyses published by Emmons, the soils of the 
Highlands, the portion of the state east of the Hudson andthe 
Adirondack region are very deficient in lime in any of its forms. — 
Mather thinks that shell marl might be used to replace a por- 
tion of the gypsum used for agricultural purposes. ‘ Gypsum 
has been invaluable to the lands of the counties above the High- 
lands, and it is probable that the shell-marl deposits will be of as 
great a value to the farming interests.” 
The above quotations are given hesaise I have been unable to 
find any later and more definite information bearing on the sub- 
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remains undecided. : 
In reply to inquiries concerning the value of peat and marl 


' as fertilizers, Dr. Collier, director of the State Experiment 
Station at Geneva, has kindly sent me the following letter: . 


‘ 
each 
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. NEw York AgricuttuRaL ExpERImENT STATION, t 
> Geneva, N. Y., Sept. 16, 1891. 


W. B. MarsHatt, 
N. Y. State Museum, Albany, N. Y.: 
My Dzar Sir.—In reply to your favor of the 16th inst., 1 would 
say that, so far as I know, little has been done by the Experiment 
Stations in testing the qualities of fresh water marls and peats, although 


_ we have used carbonate of lime, of which fresh water marls are mainly 


composed, and peat, as top-dressing for some of our lands, with inter- 
esting results. There is no question, I think, as to the value of both 
these in changing the mechanical condition of soils to' which they are 
applied and in that way having a great fertilizing value. ‘The peat also 
furnishes to soils comparatively poor in organic matter these substances. 
I would refer you to page 168 of our Ninth Annual Report for certain 
results which seem to be due to the application of finely divided car- 
bonate of lime. We are repeating this experiment this year. fp 
Thanking you for calling my attention to the matter, I am, 
Sincerely yours. 


PETER COLLIER. 


The report cited by Dr. Collier contains the following: 

“Tp studies of sugar cane and sorghum soils the observation has 
been made that a good proportion of lime in the soils or in the fertili- 
zers applied usually accompanies & good sugar crop. With the view 
of obtaining information on this point, one-half of each row of sorghum 
was top-dressed, as soon as planted, with crude precipitated carbonate 
of lime at the rate of 4000 pounds per acre, and from the arrangement 
of the rows, this made two limed strips running across the field with 
intervening and adjacent strips without lime. In regard to yield of 
cane and time of maturity, there was no notieeable difference between 
the strips, and the yield of seed it was not possible to determine. 
Analyses of juices from forty canes (twelve varieties) of like maturity, 
twenty from the limed and twenty from the unlimed strips, showed an 
average of ten per cent more sugar in the canes from the limed strips; 
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ject. - Whether the suggestions of the geologists quoted woulktbet if 
sustained by a series of systematic experiments apparently © 


4 
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in which the magnesia exceeds the lime. Every sample of soil from 
the station-farm that has been analyzed has contained less lime tia 
magnesia, the average in all the top soils being .65 per cent of Eaek 
‘+ (CaO) and 1.21 per cent of magnesia (Mg0).” et 
“In view of the fact that there are immense deposits of various “a 
grades of marl and peat, extending in some cases, over thousands 
of acres and to be found in many parts of the state, the useful- 
ness of these substances might beprofitably investigated by some __ 
one familiar with the chemistry and practice of agriculture. 
Mather’s suggestion that the marl might in a measure replace 
the use of gypsum for agricultural purposes is worthy of consid- 
eration. Such a substitution, if it were possible, would result in 
a saving to many farmers, particularly in the eastern and 
northeastern parts of the dena 
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Report on the Development of the Salt Industry 
of Central New York for the Year 1891. 


By Irvine P. BIsHoP. 


The following information regarding the geological and busi- 
| ness interests of the salt industry in Western New. York has 
been collected during the months of July and August. West of 
Wyoming county I do not find that any well has been sunk 
| in the salt since the date of my last report, in 1885. In the 
{ Warsaw field the development has gone on principally in the 
direction of enlargement of works and a greater production of 
salt, rather than in the development of new territory. Nearly 
every company has: put down more, wells so as to insure a larger 
supply of brine, but the wells are usually sunk in the immediate 
vicinity of those first put down, and so do not present any new 
geological features. The records have not usually been kept 
except that of the first well. 
Some new wells sunk in the Oatka valley since 1885, furnish 
new geological information, as follows: 
. The new wells at Leroy show, according to the owners, twenty 
feet of rock salt, instead of shale containing a little salt, as 
recorded in my last report. 


The Lehigh Salt Mining Company is sinking a shaft for the 
5, Range 5, Leroy, about two miles south 


he B. Re & P. RB. R. (south side of track). 
Elevation of mouth of shaft above tide, 906 feet. The shaft is 
12x24 feet, and was down about forty-five feet in the Marcellus 
shale at the time of my visit July thirtieth. A test well was 
sunk here to determine the quality of this salt. This reached 
salt at 765 feet, and was sunk to the depth of 900 feet. 


mining of salt on Lot 
of Leroy station, on t 


ext in 
“Record fumished by ME Cans eu 
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The works for the manufacture of salt are now in process of xe 2° 
i _ erection, and will probably be ready for use before January cs 
- first. A second well is also being sunk to supplement the first. __ 
The plant is owned and will be managed by Humphrey & ss 
Calkins. They will make common, fine, dairy and table saltas _ 


o% the market may require, and will use both pan and grainer _ 
ey ' processes. A manufactory has also been started at Pearl Creek as : 
station. This has two wells, ‘and an apparent capacity of 400 to 


- 600 barrels per day. The works are on the east side of the 
tracks of the B. R. & P. R. R., just north of the station. 
Record of a well at Pearl Creek obtained from Otis & Barton, 


owners. i 
<1: | A nt ee Mee rare re, OA I Goel oa So | 
Hamilton shales, about s-utrakica cs Gis Nt, eee 500° ag 
Corniferous limestone . 25642. Pe a 90-100 ~ . 

: Lower Helderberg (#) about .............0..0eeecseee 600. 
paltvand shale 2.3.2 daria sh oheoneeee Chee ee 20 
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Another company has just started, the Oatka Dairy Salt Com- 
pany of Warsaw, N. Y.. This company proposes to erect works 
with a capacity of about 600 barrels per day on the Horatio 
Graves property adjoining the Guinlock works near the B. R. and 
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P. station. It is sinking a well for fresh water which is down 
now about 250 feet, and if the supply is adequate, will sink from 
one to three salt wells. It will use both grainer and pan pro- 

cesses, and expects to be ready for work about February, 1892. 
At Rock Glen extensive works have been erected since my last 
report. A record of the first well is given in my former report. 
The others including the first have the following depths for salt: 
ae well 


ee ee oe rere ON Res oe) 1, 9 ,01B 2 aaao 
NE le, re pe ys a els 2,018 2,038 
NT Pa ee ae yh ied teas EAS 9,008 2,118 
RS oS pT pat pec ea oss Cals g aoe eres ne 2,068 
SE TRS RG Ala Oe cans Lae GUAE Bo ane alae 
eta el ence Lee eels Ht Se ae 2,120 | 
Re ee hg OS Le ee eae a temas Si 9,145 


Works have also been erected at Perry, N. Y., and are in 
operation. 

In the Genesee valley no new localities have been developed. 
The new shaft of the Greigsville Mining Company is the only 
new feature. 

This company is sinking a shaft for mining salt on the Gray 
farm on the west side of the D. L. and W. tracks about three- 
quarters of a mile north of Greigsville station and within half a 
mile of the Retsof. The shaft is on the site of the old “ Well No. 
4 Gray Farm” on lot 9, town of York. It is eleven by twenty-two 
feet and was down about 300 feet at the time of my visit, July 
97,1891. Shaft was started October 15, 1890. 

I have also been able to get a complete record of the Retsof 
salt shaft, which record was incomplete at the date of my last , 


report. 
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Record of 784 feet from Wm. 8. Potter, Superintendent of 
Mine. The rest from Mr. S. Gray. (For the first part see my 
report on salt, State Geologist’s report of 1885, p. 29): 


Feet. 
TENE Tae BRIAR, cio ey PIES Nhe C's ss ages 133 
Davenee hase OE) (FE POR AER EVES ye wren es 8 
232 


MN iF gl a ees cde eR are se SAE Aa Ss 


Limestone....... Poids 6 ah ct ehae, 0 & Mae We he Stee ee eae oe 

IG Narr ete Oe suet wee Mise GES do nie a ice aca 

TAMESHONE.0 esp uss og ke Sem as ere ane aay Bacio oproe 

Black shale with some ofl)... ........0-e ses ep owned 

Gigrniterous LIMestONG:2. <i acis/a4/2 bw sale S Silage ea eis See 

PI OMACTE) lake palo esate iarn plate veel gin he a 2 n'n|G Wee 9 hg ee ; 
pits SUTTON GMO: jo 1sa\) Jae bs afb. a dnteaie. » kabel sha i 4 % 
aockrand white content 320...) shone as satole e @ oe ale melee ak: § 
RAWNISCONG CA fio sf Sa vo Swine dh dee Dee Lee 4 i 
I RETY. P de ay soy) sige agen > Guid ake a once eee a 4 
(C'S) 10 EA NS Ae IG Ser ee get) AS a iS, Spt 26 : 
Geman 0 Sey oe REET ary tae emt 4T : 
Magnesium limestone and sandstone..............+.-++ 63 . 
MP PITN IN Gigi Bh Nats. aioln.'§ N Gonlby ata ete ety able vis ate obras ele apse nto alae ate 14 : 
Blue Magnesian, limestone. - . «.... 5.5 v6.0 es teins alee nysions 25 
Poe OTE is fog. Bey c't-s here owed aes eee oe ene Geen ae 10 ; 
Blue; Magnesian limestones... . 20°. 0. ase see cose adae cee 12 
MOATVQN 02 ios een ok he cc ee ce Rea: eae Le 

Mame, Centon t, and SANG... vsm.adin's ches 20 Viper 31 
RPONVOT ita. hss lp sis saistvan <cclanshate a host iaTN we ale emcee ee ee 10 

Ane and: COMENE.~ ... . 2+ oc ace ste wale ave 8 ee Ree 15 
SUOMIEN TR). eis vis aay? sa W’R\calm della, oaks enue ee 6 

Pinse( Shale th. Mics. 5.0 see b we Sak ee Gee Mia ane 18 

POPU R CO DAIG 4) 5:5 Nos, Seelam seth teteen pista dese NRE Teck amt a eae 10 

ROLOK AMIENS) tes. ely ‘ey ta nie, takes cust ana ota Weeee abate yea Eada eee 44 

UCC SMALE 4): ss cerk Santate ntit tiate ook che Cetera ie eae ana 5 

HSU MMO AALG 2) 5. 3 Sot oa yy Sine ep ADA Res oko ee ee ee 13 

TATOO RDOTE,: aicc ds sos saree Geth See eee pelea Lie skeen ae 12 
SITAR, SMALC,:, ii. ss ia sce 0m sacua-Sucbela ta eae Meters steel en 33 

HITS DOG: Balt. 5 ss... 0s < sparkiataie eke Dea eae eRe ee ea 20 
eimestone and shale...........i<ecskeu mes Sak thee eae 26 
medond salt, bed .. <5): sce de Wits haan aie en 4 

ROCK Pe Meee bes oO. 1. Coe Eee ene evenciens toy ee 2 

SEL Grera wi tcc Talis, ela vi Se BEL hig Bilge Na SANE Meni a ae ee 58 


The shaft is located on lot 17. The works have a capacity of 
6,000 tons per day. Are mining about 400 tons as an average. 
The salt as it comes from the mine is broken and screened like 
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coal and sold as “Coarse lump”—pieces weighing from twenty 
to 100 pounds, and coarse salt of about the grades of Syracuse 
“Diamond” OC. & F., or about like Turk’s Island. 

Record of well on the Reed Farm, near the new shaft, Livonia, 
N. Y., furnished by Mr. D. D. Luther: 


Clay, gravel and sand,......5....° 0 sce sole Pee ho 3 56 
Para eree ent ty, AM. «chi te emda oahu lec 'e-sleumeneeioer's 464 
SUING a rete eed ahs gel: 10 
PURE 1G GY oe pw hc dts falalelg 5 svete ae WISN OW ale, alten daly 302 
MurairercusIMestOne:.2 41. Feats od we pe hee owes 183 
ene NIG SA svi ssa nial sa bk wise boa eee eg Gees 45 
TNC E RAP soe Mia call g win heat sdshe wis ici! Grae adne eaeee 3134 
ro TG) Kote buds lay) Aas Spas hihi 3 re cd oe 114 
OO EGE 2 Pn SES RCE, OP RGR TCG SO PRRE Saar rarer ict 35 
BOPIUFATICERIENEO pe ys abla rs wale oslo sige mms si tibotlels de Stole 8 
Sean MRR LL re MO chad side 5 cin, Siete hs dele a win au DA ates 15 
EAI RIC eA Ge cre esta en cowie cra os Vala ou goes 114 


The first rock, according to Mr. Luther, is very near the top of 
the Genesee shale. 

East of the Genesee valley three important wells have been 
sunk; at Ithaca, at Ludlowville on Cayuga lake, and at Morris- 
ville, Madison Co. 

The well at Ludlowville, on the Auburn Division Lehigh 
Valley R. R., about ten miles north ‘of Ithaca, N. Y., constitutes 
the Cayuga Lake Salt Company. 

Buildings are now in process of erection and it is expected will 
be ready for the manufacture of salt by December 1, 1891. I 
have not yet obtained a report of this well. 

The remarkable well at Ithaca, N. Y., has been fully described 
by Prof. Charles S. Prosser in an admirable paper in the Ameri- 
can Geologist of October, 1890, which see. 
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Hor the well at. M Orrisvi i 
His record is re herewith. 
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340’ |°Marcellus, first sample. 
Se age Corniferous horizon of Oriskany ot 
441! (2). 


Gas. ‘Lower Helderberg inokenes 


Qt: 
650! aera ies ae i 
5 
755’ —_——— 
32' Hydralic limestone. 
975' |_————| Light gray shale. 
1018’ 5! of dark red shale. 
Vans 
1110’ _____—| Green and blue marls. - 
1179’ ; 
36’ | Limestone. 
1215’ 
1259’ 10'-12' of rock salt. 
141’ | “Red and green variegated marls. 
1400’ - ; 
60’ | Red marl. 
1460’ —. 
105’ | Green and blue marls. 
1565’ — : 
225’ | Red shale. 
1790' — : 
1805’ —_—| Blue shale and limestone — Niagara ? ; 
1849’ Sealant BG, DEO, BN ELBS ~ 
1874’ — 


1889’ ————— Blue shale and limestone. 
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Well at Dansville, N. Y., owned by the Dansville Oil, Gas and 
Mining Company, located on the Hyland farm, 735 feet, above 
tide. Completed November 24, 1891. 


Feet. 
Gravel; eto Ow. eee ee vce eng ee te ¥, Ps bee 30 
Hard gritty slate .. 30.0. cee sees ee Oop eas ae hasta 90 
Dark:sand, like Bradford 226) 2. ..% -. 00.2 ee 15 
Light, slate. 1.1. <; Ae geen ieee ene nein N> seated te GPA 65 
Cased at 206 feet. — 
Soft slate. and shale. <5 «i409 sero aes ee ee es... ! 


Small amount of salt water, 
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Bard granite (<0... .eeceeeese eee seen ee nees ¢ 
W Very bard lime rock ........... 20s cee eect ee ens cite ae 


erase ome wy tele) ecle es) BUX oF OLe ees a) 8S) O06. Oey ere) ew O e Te) DIRe ey, 


iT have given the record exactly as received. It is well to 


* 


4 -yemember that “slate” in the driller’s vernacular stands for 


Tus 


either slate or shale—here for shale. 


ES The “granite,” too, is probably, almost certainly, the lower  — 
part of the Corniferous limestone. Ws sf 
In its lower part, this record agrees with the general run of Be 
q record in western New York. ‘Above the salt there are usually ae 
3 95 to 200 feet of shales —sometimes omitted—then 200 Sy 


to 300 feet of (L. H.) limestones; then usually a thin, soft layer — ia 


ie Oger 


in the place of the Oriskany ; then from 140 to 150 feet of Corni- cm 
'ferous. The Hamilton proper below Genesee shale in the 
Genesee valley is about 600 feet. (See in my salt report of 1885 2 
_. remarks on the Lackawanna well.) =a . be 

The 248 feet above the salt are probably partly Salina; but as AG 


__-we have no certain knowledge of the division between the two 
y _ periods it may be best to put it down as Lower Helderberg and 
Salina. If we attach only one name, it should be Lower 
__ _ Helderberg. te 
Limestone lies directly upon the salt in several wells where we 
a have been obliged to call it so. The 60 to 80 feet above I think 
are without doubt Corniferous and the 620 above are certainly 
- #familton. Whether the shales above belong in part to the 
Hamilton proper I do not pretend to say. . 

This is a very important record, as it extends our knowledge 
of the salt bed some miles south. By comparing this with the 
_ Nunda record the inference that the salt bed is asyncline with 

_ the deepest part in the Ithaca, Castile line, is very strong. 
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ee in baseels ts a fair eatimate of the Pe: Seen of hee 
western New York salt field, especially if tho product of the 
Retsof mine be included. 


-Apprronat None 


; ae PAS oditleation of the vactum process, as employed i in sugar ay 


making, is in use at the Duncan works, Silver Springs. The 


salt obtained is of excellent quality ; fine, loose, and free from 


i . moisture. 


Crude petroleum i is used as fuel by the Orystal Company. The | 


cost is said to be greater, but the saving in labor is sufficient to 


make up the deficiency. Others, as the Miller Salt Companys 


have abandoned its use as too expensive. 


The Standard Company reports the following experiments, a 


‘with bituminous coal as a source of heat for evaporating brine: 


March, 15 36-100 tons of coal made 170 barrels of salt. 
g ' January, 14 2-5 tons of coal made 170 barrels of salt. 
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REPORT OF THE STATE BOTANIST 


_ To the Honorable the Regents of the University of the State of 
New York: 


Gentitemen.—I have the honor of communicating to you the 
following report : 

Specimens of plants for the State Herbarium have been col- 
lected in the counties of Albany, Cattaraugus, Cayuga, Cortland, 
Essex, Fulton, Hamilton, Rensselaer, Saratoga, Seneca, Tomp- 
kins, Ulster and Wayne. . 

Specimens have been contributed by correspondents who col- 
lected them in the counties of Albany, Orleans, Onondaga, Rens- 
selaer, Richmond, St. Lawrence, Sullivan, Tompkins and Wayne. 

Specimens representing 165 species have been added to the 
Herbarium during the past year, of which 154 were collected by 
the Botanist and 11 were contributed. Of the former number 
29 were not before represented in the Herbarium, and six of 
these are new or undescribed species. Of the 11 contributed 
species, five were not before represented. The increase in the 
number of species represented is 34. The remaining specimens 
show some variety or form which was lacking in the Herbarium 
or serye to improve or make more complete the representation 
of their respective species. 

A list of the species of which specimens have been added to 
the Herbarium is marked A. Appended to this list are the names 
of 37 species of trees of which specimens have been collected. 
These are intended to accompany the collection of wood sections 
taken from the trunks. 

Specimens have been contributed by 23 persons. Among the 
contributed specimens are many extra-limital species not 
included in the foregoing enumeration. 

Among the contributions isa volume of dried specimens of 
Carices which is of much interest. It was kindly presented to 
the State Museum by Mrs. Gould of Hudson and contains 
examples of about 150 species. It bears the inscription “ Carices 
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were collected in New York by Dr. Sartwell eae but the 
are contributions from such eminent botanists (mostof whom, alas 


ars I. II. Penn Yan, Nov. Ebor. 1848. 50. ” ae 


renow dead) as Dewey, Tuckerman, Oakes, Gray, Wood, ee ceat. 


os Carey, Olney, Crawe, Sullivant, Mead, Vasey, Kneiskern, Curtis, — 
Cooley and Hale. There are specimens from. Massachusetts, — rs . 
- Rhode Island,’ New J ersey, North and South Carolina, Florida, AS 


Louisiana, Ohio, Illineis, Michigan and the White Mountains o: Ree 
New Hampshire. Some of the species represented are quite rare — eg oe 
and the printed labels show us how allof them were understood | a 
by these master minds in those early days of American _ 
_caricography. 


‘Another contribution worthy of special notice is that of Pro: 
fessor Eaton of New Haven. It is a collection of ferns made in 


the Island of Trinidad by Mr. Augustus Fendler and commonly ~ 


known as “Fendler’s Ferns of Trinidad.” The luxuriant and 
beautiful ferns of tropical regions are always full of interest to 
students of this branch of botany, and these will greatly aid those 
who may wish to study the ferns of our conservatories. A list 
of contributors and their respective contributions is marked B. 


A record of species not before reported by me and descriptions — se 


of such as are thought to be new will be found in a part of the 
report marked O. 


I have added to this the descriptions of seven extra-limital 


species that were sent to me for identification but of which no 


description was found. 

Remarks concerning species previously reported, a rocands of 
new localities of rare plants and descriptions of new varieties 
may be found in a part of the report marked D. 

Following a plan previously adopted, the descriptions of our 
New York species of Omphalia have been revised and rewritten 
and the spores examined and their dimensions included so that 
the identification of our species may be made more easy, certain 
and satisfactory. ‘hese descriptions may be found in a part of 
the report marked E. 

In accordance with my instructions the work of preparing 
life-size drawings of ‘our edible and poisonous species of fleshy 
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fungi, colored according to nature, has been commenced. At 


the present time twenty plates have been completed and 
_ others are partly done. sie forty plates will be needed t 
illustrate the species satisfactorily. Except in case of some 
f the smaller species, an entire plate is devoted to a single 
species, so that its variations in size and color may oat 
ya shown. The plates are 9 x 12, or 74x 94 within the marginal 
| lines. Tt*has been my purpose to make a personal trial of allthe - ag 
_ edible species illustrated so that it may be possible for me to oe - 
ain speak with confidence concerning their qualities. With two or Be 
_ three exceptions this has been done with the species already fig- “ae 
ured, and these exceptions will be tried as soon as opportunity is ¥ af 
afforded. From the eagerness with which literaturé pertaining 
___ to and illustrations of edible and poisonous fungi are sought and 
‘ from the numerous inquiries received by me concering the edible 
qualities of specimens sent in for identification it is clearly mani- 
fest that there is a widespread and increasing desire among our — 
people to understand more of this subject and to be able to dis- 
_tinguish with confidence the good species. I am sure therefore 
that any well-directed and faithful efforts to meet thisdemand = 
and to give reliable information on this subject will be well 
received and highly appreciated. 
~ Some observations of no little interest have been made upon 
some of the parasitic fungi. A minute grayish mold-like fungus, 
known to mycologists as Botrytis vulgaris is quite common. It is 
classed among the saprophytes, and its habitat is given as “ decay- 
ing herbs, fruits, flowers, twigs and leaves.” My observations 
lead to the conclusion that it often acts as a true parasite. It is 
common enough on the fruit of strawberry, raspberry and black- 
- perry plants. It spreads rapidly in favorable weather from the 
~ affected to the sound fruit. If a sound berry is in contact with 
one affected by this fungus a discolored decaying spot soon 
appears at the point of contact, showing clearly that the myce- 
lium of the fungus has passed from the diseased berry to the 
sound one and penetrated its tissues. In this way the contagion 
will quickly extend through all the berries of the cluster, pro- 
vided they touch each other and the diseased ones are allowed to 
remain in place. The fungus quickly produces rot or decay in 
the berry it attacks but it has no hesitation in attacking perfectly 


sound and healthy fruit. 
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The “fruit oidium,” Monilia fructigena, which has recently 


been called the “peach rot,” is similar to the preceding one — 


in color but very different in structure. It also was 
regarded by the earlier botanists as a saprophyte, but it 
also is now known to be a real and a very destructive 
parasite. The habitat usually ascribed to it in the books 
is “decaying fruits,” but Professors Arthur and Smith have 
both shown most conclusively that it attacks sound and 
healthy fruits and that it induces that decay in them which was 
formerly thought to be a condition of its growth. My observa- 
tions confirm what they have said of this fungus and show very 
clearly somie of the contributing causes to its ravages. It is 
well known that its behavior is especially malignant in wet 
weather and that it works with most destructive force on peaches, 
plums and cherries, though frequently attacking also, apples, 
pears and quinces. The past season, cherries with us almost 
entirely escaped for the simple reason that dry weather prevailed 
up to the time of their ripening. Plums and peaches on my 
grounds were fully one-half destroyed by this fungus, but at the 
time they were maturing wet, cloudy and rainy weather pre- 
vailed. One plum tree maturing its fruit later than the others 
had many diseased fruits while the wet weather lasted, but the 
trouble was greatly diminished after the rains ceased. Then 
even the fruit that had cracked open escaped attack. 

Insects that eat holes in the fruit are a contributing cause. 
The only quince on my grounds that I have thus far seen affected 
was one in the side of which some insect had eaten a small hole 
and then deft it. The aperture was very shallow, but the fungus 
spores gained admission to the flesh by it and immediately pro- 
duced the characteristic decayed brown spot all about it as a 
center of infection. Very many of the affected peaches first 
showed the presence of the fungus on the side where small holes 
had been made through the peel, apparently by some small insect, 
though I was not able to detect any insect in the act. Honey 
bees in great numbers were found sucking the juice of the peach 
from these little cavities, and not a few striped cucumber beetles 
were found in them feeding upon the juicy flesh of the peach. 
Whenever peaches as well as plums were in contact, an affected 
one would quickly transmit its disease to its sound neighbor 


through the point of contact, which is a strong argument for the 
proper thinning of fruit. Peaches sometimes transmit the 
disease, through the agency of the mycelium of the fungus, 
to the branch that sustains them, and then the branch 
soon withers and dies. This may be prevented | by 
promptly removing the affected peaches. But sometimes 
young and tender branches are killed by an attack through the 
agency of the spores. Ona young plum tree the tips of several 


branches on which there were no plums died and showed the’ 


characteristic spore clusters of this fungus on their surface. A 


young apricot tree, on which there was no fruit, lost the tips of ' 


many of its branches by the invasion of this same fungus. New 
shoots started, but during a renewal of the rainy weather the 


"attack was repeated and these were in like manner killed. The 


fungus is certainly one capable of doing a vast amount of mis- 


chief; nor is it to be overcome by picking and destroying the 


affected fruit and twigs unless this is promptly done by every 
one in an affected district, for if the trees of one orchard or 
garden are cleared, the spores are quickly wafted to them again 
by the winds from any neglected neighboring orchard or tree. 
Another minute mold-like fungus, Rhopalomyces Cucurbitarum, 
has “putrid squashes” recorded as its habitat. But in this case, 
as in the others, the fungus is itself the cause of the putridity in 
the squashes, not a consequence. Young but sound squashes 
scarcely out of blossom are attacked by it and quickly reduced 
to a pulpy putrid mass. Mature squashes are less often injured 
or destroyed by it unless there is a contributing cause. Some- 
times céntipedes eat cavities in the under side of a squash where 
it is in contact with the earth. Through these cavities the 
fungus spores gain access and quickly reduce the squash toa 
worthless putrid mass. 
Very respectfully submitted. 
OHAS. H. PECK. 


Arpany, October 1, 1891. 
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Cardamine rotundifolia Mz. 
Stellaria graminea L. 

' Ailanthus glandulosus Desf. 
Aster Herveyi Gr. 
Lysimachia nummularia L. 
Plantago Patagonica Jacq. 
Carya sulcata Nuit. 
Carex eestivalis M. A. C. 
Panicum miliaceum L. 
Clitopilus carneo-albus With. 
Leptonia parva Pk. 
L. grisea Pk. 
Galera flava Pk. 
Agaricus hemorrhoidarius Schulz. 
Hypholoma subaquilum Banning. 
Russula roseipes Bres. ~ 
Deedalea quercina Fr. 


Not new to the Herbariwn. 


Anemone Virginiana L. 
Magnolia acuminata L. 
Cardamine rhomboidea DC. 
Nasturtium lacustre Gr. 
Hudsonia tomentosa Nutt. 
Viola cucullata A7é. 

V. sagittata Azt. 

V.  renifolia Gr. 


V. pub. var. scabriuscula 7. & G. 


Dianthus Armeria L, 

D. barbatus L. 
Lychnis Flos-cuculi L. 
Stellaria longipes Goldie. 
Hypericum perforatum L, 
Tilia Americana L. 

Oxalis Acetosella L. 

Acer sacch, var. nigrum 7. & G. 
Rubus Canadensis L. 
Fragaria Indica L. 

Poterium Canadense B. & H. 
Pyrus communis L, 

P. Malus L. 

BP sambucifolia C. & 8S. 
Thaspium barbinode Nutt. : 
Cicuta bulbifera ZL. 


A. nfs: 
PLANTS ADDED TO THE HERBARIUM. 
New to the Herbarium. 


Septoria podophyllina Pk. 
Gloeosporium populinum Pk. 

G. allantoideum Pk. 
G. nervisequum Sace. 
Puccinia Zopfii Wint. 
Ustilago Tritici Jens. 

U. Hordei K. & S. 
Doassansia Martianoffiana Schroet. 
Entyloma Physalidis. Wint. 
Peronospora Rubi Rabh. 

Peay = obovata Bon. 
Sporotrichum parasiticum Pk. 
Pseudopeziza Medicaginis Sace. 
Spheerotheca mors-uve B. & C. 

8. Humuli Burrill. 
Erysiphe Galeopsidis DC. 


—s 


dt hae) ii 


Conium maculatum LD, 


Galium trifidum LZ. 

Solidago bic. var. concolor T. & G. 
Ss puberula Nutt. 

ts) uliginosa Nutt. 

Ss. speciosa Nutt. 

8. arguta Att. 


Aster, undulatus L. 

cord. var. leevigatus Porter, 
vimineus Lam. ~ 
diffusus A7zé, be 
paniculatus Lam. 

Novi-Belgii DZ. 

puniceus L. 

frigecon stri. var. discoideus Rob. 
Antennaria plantaginifolia Hook. 
Lampsana communis DL. 

Cirsium arvense Hoffm. 

Vaccinium corymbosum L. 
Lysimachia stricta Ait. 

L. strict. var. producta Gr. 
Asclepias incarnata L. 

Halenia deflexa Gris: 

Phlox divaricata L. 

Polemonium reptans L, 
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Pentstemon levigatus Soland. 
Verbena urticifolia L. : 
We hastata L. 
Polygonella articulata Meisn. 
Juglans nigra L. 

Carya amara Nutt. 

Gs microcarpa Nutt. 
Betula nigra L. 

Quercus palustris Du Roi. 
Salix nigra Varsh. 

S. amygdaloides And. 
Populus balsamifera L. 
Corallorhiza innata R. Br. 
Clintonia umbellata Torr. 
Erythronium Americanum Ker. 
Trillium grandiflorum Salish. 


Sagittaria vari. var. gracilis Eng. 


Cyperus dentatus Torr. 
Eriophorum vaginatum L. 
Eleocharis tuberculosa R. Br. 
Juncus Balt. var. littoralis Eng. 
Scirpus atrovirens Muhl. 


Ss. microcarpus Presl. 

Ss. sylvaticus ZL, 

s. polyph. var. 
Beeckl 


Carex Grayii Carey. 

utric. var. minor Boott. 
hystricina Muhl. 
riparia Curt. 

triceps Ma. 

gracillima Schw. 

Gideri Ehrh. 

laxiflora Lam. 
pubescens Muhl. 
alopecoidea Tuckm. 
rosea var. radiata Dew. 
varia Muhle _ 
echinata Murr. 
trisperma Dew. 

anicum latifolium L. 
Crus-galli L. 
‘uhlenbergia sobolifera Trin. 
sylvatica T. & G. 


‘eae ates a 


ole 


macrostachys 


Agrostis vulgaris With. 

Poa comp. var. sylvestris Torr. 
Agropyrum caninum R, & S. 
Festuca nutans Willd. 
Botrychium ternatum Sw. 
Amanita ceesarea Scop. 
Lepiota rhacodes Viit. 
Tricholoma album F’r. 


Me ie personatum Fr, 


Clitocybe cyathiformis Fr. 
Collybia Familia Pk. 

Mycena galericulata Scop. 
Pholiota discolor Pk. 

Hebeloma crustuliniformis Bull. 
Agaricus sylvicola F'r. 
Stropharia squamosa Fr. 
Psilocybe spadicea Fr. 
Cortinarius collinitus Fr. 
Hygrophorus splendens Pk. 

H. pratensis Fr. 
Cantharellus lutescens Bull. 
Marasmius erythropus Fr. 
Boletus punctipes Pk. 
Polyporus brumalis Fr. 

Poria sanguinolenta Fr, 
Deedalea unicolor Fr. 

Hydnum pallidum C. & LE. 

H. stipatum F'n. 

Irpex Tulipifera Schw. 
Corticium lacteum F’r. 
Coniophora puteana Fr. 
Tremella mesenterica Retz. 
Gloeosporium lagenarium S. & K 
Ramularia variabilis Fekl. 
R. lineola Pk. 
Bactridium flavum K. & 8S. 
Zygodesmus fuscus Cd. 
Fusarium Solani Sace. 
Tubercularia persicina Sace. 
Cystopus candidus Lev. 
Vibrissea truncorum Fr. 
Peziza chlora Schw. 
Melogramma vagans DeNot. 


Specimens from Trees. 


Magnolia acuminata L. 

Tilia Americana L. 

Acer saccharinum Wang. 

A. sacch. var. nigrum T. & G. 
A. dasycarpum Ehrh. 


Betula lenta L. 

B. populifolia Azt. 

B. papyrifera Marsh. 
B. nigra L, 


‘| Ostrya Virginica Willd. 


oie 


_, Carya sulcata Nutt. 


Celtis occidentalis LD. 
Morus rubra L. 
_Platanus occidentalis L. 
Jugians nigra L. 
J. cinera L. 
C. porcina Nutt. —~ 
a. amara Nutt. 
Quercus palustris DuRoi. 
Betula lutea Ma. 


‘ 


Coe balsamea Mill. 
Larix Americana Mz. 
Thuya occidentalis L. 
Juniperus Virginiana L. 


ae 


CONTRIBUTORS AND THEIR CONTRIBUTIONS. 
Mrs. Hannah Gould, Hudson, N. Y. 


Q 


arex glaucescens, HII. 
longirostrisTorr. 
oligosperma Ma. 


bullata Schk. 
ampullacea Good. 
monile Tuckm. 
Schweinitzii Dew. 
retrorsa Schw., 
stenolepis Torr. 
squarrosa L. 
lupuliformis Sart. 
lupulina Muwhl. 
subulata Ma. 
turgescens Torr. 
rostrata Ma. 
folliculata DL. 
Eiliottii S. & T. 
Grayii Carey, 


tentaculata Muhl. 
hystricina Willd. 
pseudo-cyperus L. 
comosa Boott. 
trichocarpa Muhl. 
aristata R. Br. 
lacustris Willd. 
striata Mac. 
Halseyana Dew. 
vestita Willd. 


eananaccagaaneaeaeaaaaaaaagaaaa 


Tuckermani Boott. 


intumescens Rudge. 


Carex eburnea Boott. 
Hitchcockiana Dew. 
oligocarpa Schk. 
ignota Dew. 

blanda Dew. 
laxiflora Lam. 
digitalis Willd. 
retrocurva Dew. 
platyphyla. 
Careyana Dew. 
plantaginea Lam. 
hirsuta Weld. 
virescens Muhl. . 
gracillima Schw. 
formosa Dew. 
Davisii S. & T. 
flaccosperma Dew. 
grisea Wahl. 
conoidea Schk. 
pallescens L, 
Meadii Dew. 
Woodii Dew. 
crinita Lam. 
cephaloidea Dew. 
alopecoidea Tuckm. 
Leavenworthii Dew. 
scabrior Sart. 
disticha Huds. 
granularis Muhl. 
Crawei Dew. 
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Carex lanuginosa Ma. 
©.  filiformis L. 
©. Gderi Ehrh. 
By O17) ) flava Le 
©. Cherokeénsis Sch. ' 
CC. — flexilis Rudge. 
C. capillaris L. 
tet @ venusta Dew. * 
Cc. debilis Mz. 
oXak arctata Boott. 
ano. Sullivantii Boott. 
eG. scabrata’ Schw. 
'  C. — miliacea Muhl. 
Chapmani Sart. 
pubescens Muhl. 


preecox Jacq. - 
Richardsoni R. Br. 


i varia Muhl. 

i Pennsylvanica Lam. 

. ‘ Tucorum Willd. 
Emmonsii Dew. 

- umbellata Schk. Z 
Baltzellii Chapm. 
pedunculata Muhl. 
cristata S. & T. 
lagopodioides Schk. 
scoparia Schk. 

ie Liddoni Boott. 
arida S. & T. 
sycnocephala Carey. 
sterilis Schk. 
scirpoides Schk. 


Deweyana Schw. 
stellulata Good. * 
spheerostachya Dew. 
canescens L, 
tenuiflora Wahl. _ 
trisperma Dew, _- 
gracilis Hhrh. 
Fraseri Sims. 
chordorhiza EHhrh. 
retroflexa Muhl. 
rosea Schk. 
Muhlenbergii Schk. 
cephalophora Muhl. 


° 
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aquatilis Wahl. 
stricta Lam. 
strictior Dew. 


acuta BE. 


vulgaris Fr. 
torta Boott. 


rigida v. Bigelovii Tuckm. 


straminea Schk. 
alata Torr. 

foonea Muhl. 
mirabilis Dew. 
tenera Dew. 
festucacea Schk. 
cephaloidea Dew. 
sparganioides Muwhl. 
stipata Muhl. 
alopecoidea Tuckm. 
Crus-corvi Shutt. 
decomposita Muhl. 
vulpinoidea Ma. 
prairiea Dew. 
Sartwellii Dew. 
teretiuscula Good. 
siccata Dew. 

Backii Boott. 
Steudelii Kunth. 
Willdenowii Schk. 
bromoides Schk. 
polytrichoides Muhl. 
pauciflora Light. 
capitata DL. / 
scirpoidea Ma. 
dioica L. 


Mrs. E. C, Anthony, Gouverneur, N.Y. 


Viola cucullata A7t. 


Mrs. L. L. Goodrich, Syracuse, N. ne 


Fragaria Indica_L. 


10 
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Prof. D. C. Eaton, New Haven, Conn. 
Adiantum Kaulfussii Kze. Danezea elliptica Sm 
A. intermedium Sw. Davallia inzequalis Kze. 
A. tetraphyllum Willd. D saccoloma Spreng 
A. pulverulentum L. Dicksonia cicutaria Sw. 
A. lucidum Sw. Gymnogramme calomelanos Kaulf. 
A. villosum L. Gleichenia pubescens H. B. K. 
A. macrophyllum Sw. G. pectinata Presi. 
A. tenerum Sw. Hemionitis palmata L. 
A. obtusum: Desv. Hemitelia grandifolia Spreng. 
A. polyphyllum Willd. Hymenophyllum ciliatum Sw. 
Aspidium molle Sw. Hypoderris Brownii Sm. 
A. macrophyllum Sw. Lindseea stricta Dry. 
A. subquinquefidum Bv. L. trapeziformis Dry. 
A. invisum Sw. ee venustum Sw. 
A. amplum Met. volubile Sw. 
A, melagodes Mett. oe reticulatum Sw. 
A. Sprengelii Kaulf. Nephrolepis acuta Pres!. 
A, semicordatum Sw. N. exaltata Presl. 
A. trifoliatum Sw. Oleandra nodosa Presl. 
IN effusum Gris. oO. neriiformis Cav. 
ie Imrayanum Fee. Phegopteris crenata Mett. 
Asplenium Shepherdi Spreng. flavopunctata Fee. 
AS, grandifolium Sw. Pteris pungens Willd. 
A. lunulatum Sw. PR. aquil. v. esculenta H. & B. 
ING crenulatum Baker. Polypodium aureum L. 
A. cultrifolium L, 1 incanum Sw. 
Aneimia Phyllitidis Sw. Es neriifolium Schk. 
A. Breuteliana Presl. BR vacciniifolium L. 
Acrostichum sorbifolium L. P. nematorhizon Eaton 
A. osmundaceum Hook. P. serrulatum Mett. 
‘AS flaccidum Fee. P, lycopodioides L. 
A. cervinum L. Re piloselloides H. & B. 
A. nicotianifolium Sw. Trichomanes trispum L. 
A. caudatum Hook. T. pinnatum Hedw. ~ 
Alsophila nitens Sm. T. sinuosum Rich. 
A. ferox Presl. be membranaceum LD. 
A. blechnoides Hook. T. Prieurii Kye. 
Blechnum occidentale L. T. spicatum Hedw. 
B. longifolium H. B, K. Lycopodium cernuum Lwe. 
B. volubile Kaulf. Selaginella patula Spreng. 

8. 


Cheilanthes radiata R. Br. 
Cyathea Schanshin Mart. 


serpens Spreng. 


Prof. N. L. Britton, New York, N. Y. 


Nympheea reniformis DC. 
Nelumbium nuciferum Gert. 
Lathyrus maritimus Bigel. 
Aster cordifolius DL. 
Vaccinium vacillans Sibth. 


Y. Pennsylvanicum Lam, 


Vaccinium corymbosum L. 
V. disocarpum Bigel, 
Halenia deflexa Gris. 

Carya microcarpa Nutt. 
Juncus Balticus Deth. 
Eleocharis tuberculosa R. Br. 
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Prof. B. D. Halsted, New Brunswick, N. J. 


Peronospora Rubi Rabh, Peronospora parasitica DeBy. 
PB. alta Fckl. Plasmopara viticola B. & C. 
BP; obovata Bon, Puccinia Spergule DC. 

Rev. F. D. Kelsey, Helena, Mont. 
Phragmidium subcorticium Wint. Afcidium Pini Pers. 
Puccinia intermixta Pk. _| A. Clematidis DC. 
P. Tanaceti DC. 7B. Ranunculacearum DC. 
PR: Menthze Pers. Ad. porosum Pk. 
Va Malvastri Pk. At Allenii Clint. 
lie Troximontis Pk. Aa, Cleomis H. & A. 
lag Gilize Hark. Ati. Asterum Schw. 
Lig Phragmitis Korn. At, Viole Schum 
P. mirabillissima Pk. Ati. Compositarum Mart. 
PR. emaculata Schw. At, Thalictri Grev. 
jaa Thlaspeos Schub. Ati, Kurotie HL. & E. 
BP, Hieracii Mart. Adi, gaurinum Pk, 
Uromyces Eriogoni HZ. & H. Zi. monoicum Pk,. 
U. Trifolii Lev. ZA, Plantaginis Che. 
U. borealis Pk. Erysiphe communis Wallr. 
Ustilago segetum Dittm. Cichoracearum DC. 


Melanospora farinosa Pers. 
Cerastii Schroet. 

M. Lini Tul. 

Coleosporium Solidaginis Thum. 

Cronartium Comandre Pk. 

Reestelia lacerata Tul. 

Cystopus candidus Lev. 


Spherotheca Castagnei Lev. 
Phyllactinia suffulta Reb. 
Microsphzeria Ravenelii B. 
Valsa boreella Karst. 
Physalospora megastoma Sace. 
Leptospheria Typharum Desm. 
Phyllachora Wittrockii Erik. 


Ramularia arnicalis #. & EL. 


C. L. Shear, Alcove, N. Y. 


puacigue placomyces Pk. | Plantago Patagonica Jacq. 


E. W. D. Holway, Decorah, Ia. 


| Entyloma Castaliz Holway. 


Puccinia Zopfii Wint. 
Yuccefolie Holway. 


12h Rhodiola B. & Br. EK 
Uromyces perigynius Halsted. | 
P. H. Dudley, New York, N. Y. 


Xylaria Hypoxylon Fr. | Trametes Pini Fr. 


A, P. Morgan, Preston, O. 
Tilmadoche columbina Berk. Physarum albicans Pk. 
Cornuvia elegans Morg. Dermodium conicum Pers. 


Roland Thaxter, New Haven, Conn. 


Riopalomyces strangulatus Thaw. | Sporotrichum globuliferum Speg. 


J. B. Ellis, Newfield, N. J, 


Cercospora Asimine E. & K. | 


et ats ed Ba aa ds Wh Sei Wits Ta ool 
Hi A* e at i was ~ tt ve us , " 3 xy 


“x i ‘ 
t U ue 2 7 


16 Forry-rirre Repor? on THE State Musevw. 


Chas. L, Williams, Glens Falls, N. Y. 
Lysimachia stricta Ait. var. producta Gr. 
Prof. 8. M. Tracy, Agricultural College, Miss. 


Agropyrum tenerum Vasey. 
A. glaucum R. & S. 
A. divergens JVees. 


Avena fiavescens L. 

rete pratensis L. 

A. sterilis L. 
Aristida stricta Ma. 

A. stipoides R. Br. 
A. oligantha Mz. 
Alopecurus agrestis L. 
-Antheenantia rufa Benth. 
A. villosa Bu. 
Bromus erectus Huds. 
Bouteloua hirsuta Lag. 


Beekmannia eruceformis Huds. 


Cynosurus echinatus L. 
Cottea pappaphoroides Kth. 
Chloris acicularis R. Br. 

C. Swartziana Deell. 
Ctenium Americanum Spreng. 
Coix lachryma L. 
Diplachne Tracyi Vasey. 

D. imbricata Vasey. 
Deyeuxia neglecta Kth. 
Elymus Macounii Vasey. 
Eragrostis campestris Tris. 
Eatonia obtusata Gr. 
Eleusine. Aigyptiaca Pers. 
Erianthus saccharoides Max. 
Festuca elatior L. 

Glyceria distans Wahl. 
Hordeum murinum L. 
Koeleria cristata Pers, 
Leptochloa mucronata Kth. 
Leersia hexandra Sw. 
Munroa squarrosa Torr. 
Oryzopsis cuspidata Benth. 


By exchange. , 


/Phleum alpinum L. 


Oplismenus setarius R. & S. 
Poa tenuiflora Nutt. 

P. Traceyi Vasey. 

P. alpina L. 

P. compressa L. 

P. gracillima Vasey. 

P. flexuosa Muhl. 

P. .cenisia All. 

P. cesia Sm. 
Poppophorum Wrightii Wats. 
Polypogon maritimus L. 


Panicum viscidum Zi. 
serotinum Trin. 
scoparium Lam. 

‘Palmeri Vasey. ' 
obtusum H. B. K, i 
microcarpum Muhl. ; 
glabrum Ell, ; 
effusum R. Br. 
dichotmum v. viride Vasey. 
autumnale Bosc. 
commutatum Sch. 

aenaioat dilatatum Poir. 

Floridanum Mz. 

platycaule Poir. 

purpurascens Ell, 

Roteboellia rugosa Nutt. 

Schedonnardus Texanus Steud. 

Setaria setosa Bu. 

Sporobolus junceus Kth. 

Ss. depauperatus Vasey. 

s. ramulosus Kth. 

8. asperifolius NV. & M. 

Tragus racemosus Hall. 

Uniola paniculata DL. 


HHO 


C,. E. Fairman, M. D., Lyndonville, N. Y. 


Gloeosporium allantoideum Pk. 


| Rhizopus nigricans Ehr. 


L. H, Cress, Fremont, Ohio, 


Morchella conica Pers. 


E. L. Hankenson, Newark, N. Y. 


Lychnis Flos-cuculi L. 


| Lampsana communis L. 


F, L. Henderson, Olympia, Wash. 


Mycena strobilinoidea Pk. Nidularia candida Pk. 
Exobasidium Cassiopes Pk. 


M. E. Jones, Salt Lake City, Utah. 

Septoria Peraphylli Pk. | Uromyces deciduus Pk, 
: F, L. Hervey, Orono, Maine. 
Clavaria Herveyi Pk. 
C. F. Millspaugh, Morganstown, W. Va. 

Septosporium Equiseti Pk. 
Prof. W. R. Dudley, Ithaca, N. Y. 
Pentstemon levigatus Sol. hota 

Arthur M. Peck, Sandlake, N. Y. 


Populus balsamifera L. 
(C.) 


PLANTS NOT BEFORE REPORTED. 
Cardamine rotundifolia U2. 
Springy and wet places. Carrollton, Cattaraugus county. 
June. 
New Jersey and Pennsylvania have heretofore been considered 
the northern limit of this plant, but it is plentiful in at least two 
localities near Carrollton. 


Stellaria graminea L. 

Roadsides. Sandlake, Rensselaer county; New Scotland, 
Albany county. June and July. A pretty little species intro- 
duced from Europe and resembling somewhat the native species, 
S. longifolia and 8. longipes, but distinct from both by its leaves 
and rough seeds. 

Ailanthus glandulosus Desf. 

Roadsides and waste places. Long Island; Cold Spring, Put- 
nam county; Marlborough, Ulster county. This rapid-growing 
tree, introduced from China, often springs up spontaneously by 
roadsides and in waste places about cities and villages. It has 
been represented to me as spreading so rapidly in some places 
that it is troublesome. 


Aster Herveyi Gray. 
- Borders of woods. Salamanca, Cattaraugus county. September. 
This species might easily be taken for a bright violet-rayed 
form of A. macrophyllus, but it differs from that species in its 
glandular pubescent floral branches and peduncles. 


|Report or THE STATE BoTAnist. 77 


78 Forry-rrera Reporr on Tae Srare Museum. 


Lysimachia nummularia L. 
Wilton, Saratogacounty. July. Introduced and escaped from 
cultivation. 


Plantago Patagonica Jacg. var. aristata Gr. 


Sandy fields. Alcove, Albany county. August. 0. L. Shear. 
Probably a recent introduction. 


Carya sulcata Wutt. 

Alluvial soil along the inlet of Owasco lake. July. 

This hickory was first observed in this locality by Professor 
Dudley. The trees are not numerous but thrifty. Their leaves 
are very large, some of them measuring nearly two feet in length 
including the petiole. The terminal leaflet measures ten to 
twelve inches long and three to three and a half inches broad in 
the dried specimens. Withered aments were seen but no young 
fruit. 

Carex estivalis M. A. C. 
Woods. East Worcester, Otsego county. July. 
This plant somewhat resembles slender forms of Carex arctata, 


but from that species it. may be distinguished by its more slender © 


and erect spikes, its less pointed perigynia, shorter scales and by 
the pistillate flowers or perigynia at the top of the staminate 
spike. 

Panicum miliaceum JZ. 

Ithaca. Professor Dudley. Todt Hill road, near the Moravian 
church, Richmond county. A. Hollick. This millet has been 
introduced and is occasionally spontaneous. It is a beautiful and 
an interesting grass. 


Clitopilus carneo-albus With. 
Shaded ground. Menands. June. 


Leptonia parva 7%. sp. 

Pileus thin, convex or nearly plane, umbilicate, slightly radiate- 
striate, violaceous-brown, the umbilicus darker and squamulose ; 
lamelle subdistant, adnate, whitish tinged with flesh-color; stem 
slender, glabrous, solid, colored liké the pileus; spores irregular 
or angular, uninucleate, about .0003 in. long, .00025 broad. 

Pileus about 6 lines broad; stem about 1 in. long, scarcely 1 
line thick. 


as 


' the pileus is almost exactl ) 
red forms of L. serrulata, but its smaller siz 
without darker serrated edge and stem not pune 

p separate it. nit ah cats oe ge wage 
: --—-: Leptonia grisea 7. sp. ae ea 
_'  Pileus broadly convex or plane, umbilicate, striatulate when _ 
moist, glabrous except the squamulose umbilicus, grayish brown fs 
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lamelle broad, subdistant, grayish ; stem slender, hollow, glab- 
S _rous, colored like the pileus; spores subglobose, angular, uninu- 
 cleate, .0008 to .0004 inches in diameter. (oA eee 
 Pileus 6 to 12 lines broad; stem 1.5 to 2.5 inches long, 1 line — 


jie 
a 


€ 


_ Among sphagnum and in wet woods, Lake Pleasant. August. 
The species is easily known by its nearly uniform grayish color — 
and its globose spores. oS Ph a = 


Galera flava 7. sp. ‘ gees am 
_ Pileus thin, ovate or campanulate, obtuse, finely plicatestriate 
- to the middle, yellow ; lamelle thin, narrow, close, adnate, at ie 
first whitish, then yellowish-cinnamon ; stem equal or slightly ; 
__ tapering upward, hollow, sprinkled with white mealy particles, 
slightly striate at the top, white or slightly tinged with yellow ; a4 
spores brownish-ferruginous, ovate or subelliptical, .0008 inches 
long; .0003 broad. ee 
- ___ Pileus 6 to 12 lines broad ; stem 2 to 3 inches long, 1 to 2 lines * 
thick. 
-_ Damp vegetable mold in woods. Freeville, Tompkins county. 
merduly, 5. 
The pileus is moist or subhygrophanous, and when dry it 


Pat: 


appears to be sprinkled with shining atoms. The yellow epi- 
dermis sometimes breaks up into squamules. ae 
Same . Agaricus heemorrhoidarius Schulzer. 
Ground under hemlocks. Menands. August. 
This species is easily known, when fresh, by wounds upon any 
4 part of it quickly changing to red, asif about to bleed. The habi- 
tat usually ascribed to it is “ About the roots of oaks,” but our 
specimens were found growing under a hemlock tree. Gillet 
gives Fries as the author of the species, Fries ascribes it to 
Kalchbrenner and Kalchbrenner to Schulzer. 


i gee a ae asi 
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The pileus is at first covered with a tseneeslored: or tawny- 
brown tomentum which soon breaks up and forms scales. The. sa 
flesh is white and the lamelle are at first whitish, soon flesh- — 
colored, then brown. The spores are brown, elliptical, .0002 to 
-00025 in. long, .00016 broad. 


Hypholoma subaquilum Banning. 


Decaying wood. Adirondack mountains. August and 
September. 

This species is closely allied to H. appendiculatum, but may be 
_, separated by its darker color, and especially by the darker color 
of its lamelle. 

Russula roseipes Bres. 

Under hemlock trees. Menands. August. It might easily be 
taken for a small form of &. alutacea, from which its more | 
strongly striate-tuberculate margin distinguishes it. It is edible. 


. 
| 


Deedalea quercina /*r. 


Dead stumps and trunks of oak. Selkirk, Albany county. y 
August. 
Septoria podophyllina Px. 
Living and languishing leaves of mandrake, Podophyllum 
peltatum. Freeville. July. 


Gloeosporium nervisequum Sace. 

Living leaves of sycamore, Platanus occidentalis. McLean, 
Tompkins county. July. 

This fungus attacks the foliage and young branches early in 
the season and is’ often quite injurious to the tree. It manifests 
its presence either by discolored spots which follow the principal 
veins of the leaf, or by producing broad and irregular brown 
patches in the leaf. When the attack is severe it kills the entire 
leaf or even the branch and all its leaves. Indeed, it ‘is said 
sometimes to be fatal to the tree. 


Glososporium populinum ~. sp. 

Spots small, 1 to 2 lines broad, nearly orbicular, reddish-brown, 
often paler in the center and then appearing to be surrounded by 
a broad darker margin, paler on the lower surface; heaps of 
spores Rypophylious, aye single and central or severe more or 
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less concentrically arranged; spores subcylindrical, often a 
little curved, supported by slender sporophores, oozing out and 
forming a reddish mass, .001 to .0016 in. long, about .00012 in. 
broad. 

Living leaves of poplar, Populus grandidentata. Freeville. 
July. 

This species may be distinguished from other species of 
Gloeosporium growing on poplar, by its narrow elongated spores 
‘which are not much unlike those of some species of Septoria. From 
Cylindrosporium it is separated by the agglutinated spore mass. 
From G. stenosporwm, which occurs in Kansas on leaves of 
Populus monilifera, it differs in its smaller darker-colored spots, 
and in its darker-colored spore-masses, which are hypophyllous, 
and in its longer and simple spores. 


on, 


Gloeosporium allantoideum x. sp. 

Heaps minute, numerous; spores cylindrical, curved, obtuse, 
.0005 to .0008 in. long, oozing out and forming minute whitish 
masses which are concentrically arranged. 

Rind of pumkin. Lyndonville. January. C. £. Farman. 

The heaps are sometimes overrun by mucedinous filaments. 
The species is distinguished from @. lagenarium by its curved 
spores. 

Puccinia Zopfii Wint. 

Living leavés of cowslips, Caltha palustris. Buffalo. @. W. 
Clinton. 

In reviewing some specimens of Puccinia on leaves of Caltha 
palustris sent me several years ago by the late Judge Clinton, I 
find some belonging to this species. He also sent me the true 
Puccinia Oalthe, so that these species meet on common ground 
in the western part of the State. 


| Ustilago Tritici —/ensen. 

Heads of wheat, Triticum vulgare. Meadowdale, Albany 
county. June. 

This and the next following species have by most writers been 
included with the smut on oats as mere forms or varieties of the 
one comprehensive species Ustilago segetwm. But Jensen indi- 
cated their distinct character, and the investigations of Professors 
Kellerman and pee. confirmed his views. 


rley, Hordewm vulgare 


species in having less globose spores, 
and the color of the spores in the mass b 
Be z Doassansia Martianoffiana Schrreet. (aa 
Living leaves of pondweed. Near the outlet of Marl pond, 


- Cortland county. July. The water in which the pondweed RE 
grew had evaporated and left the plants stretched upon the 
muddy soil. They were small and apparently dwarfed, and now 
being deprived of their normal quantity of water is it any won- 
der that they yielded to the attacks of their parasite? <a 


Living leaves of the viscid ground cherry, Physalis Virgin- a 
tana. Menands. August. oa 


Re ‘Entyloma Physalidis Wint. - = 


. Peronospora Rubi Rabh. ae 
a Living leaves of blackberry, Rubus villosus. Cold Spring, ‘Keg 
-. ° Long Island. July. 2B. D. Halsted. a 


Peronospora obovata Bon. 


On corn spurry, Spergula arvensis. Liberty, Sullivan county. 
July. Halsted. 


Sporotrichum parasiticum 2. sp. a 

Effused, minute, white; hyphae very slender and delicate, 
irregularly branched ; spores numerous, minute, elliptical, 00012 
to .00016 inches long, .00008 broad. a 

On excrescences of the black knot, Plowrightia morbosa. — 
Menands. July. 

This fungus forms a thin white coating over the surface of the | 
excrescence. It is often quite conspicuous because of the dark 
color of the background. It attacks young as well as old black . 
knots, and in the former case it apparently prevents the free for- 
mation of the perithecia of the black knot, and should therefore 
be regarded as a useful fungus. It is sometimes accompanied by 
Trichothecium roseum. ; 
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Septocylindrium scirpinum ~. sp. 

Forming minute, somewhat confluent, flocculent white tufts ; 
spores narrowly fusiform, pointed at one or both ends, .0008 to 
002. inches long, .00016 to .00025 broad, with one to six septa. 

Dead spikelets of cotton grass, Hriophorum cyperinum. Lake 
Pleasant. August. 


Pseudopeziza Medicaginis Sacc. 


Living or languishing leaves of nonesuch, Medicago luwpulina. 
Menands. July. 


Spheerotheca mors-uve B. & 0. 


Fruit and leaves of gooseberry, (bes Oynosbatt. Sprakers, 
Montgomery county, and Bergen, Genesee county. June. 


Spherotheca Humuli Burrill. 

Living leaves of agrimony, Agrimonia Eupatoria. N ewburgh. 
Also of marsh five-finger, Potentilla palustris. Adirondack 
mountains. Specimens have also been collected on Rubus odor- 
utus, R. triflorus, Poteriwm Canadense and Physocarpus opult- 
folius which apparently belong here. 

Erysiphe Galeopsidis DU. 
Living leaves of hemp nettle, Galeopsis Tetrahit, rough hedge 


nettle, Stachys aspera, mad dog skullcap, Seutellaria lateriflora. 
Tyre, Seneca county and Sandlake. August and September. 


The following species are extra-limital. Specimens of them 
have been sent to me for identification, but I find no descriptions 
that harmonize with their characters. They are therefore 
recorded here as new species. 


Mycena strobilinoidea %. sp. 

Pileus thin, subcampanulate, obtuse, glabrous, bright scarlet ; 
lamelle whitish, reddish on the edge; stem short, glabrous but 
with a tawny villosity at the base, colored like but a little paler 
than the pileus. 

Pileus 4 to 6 lines broad; stem about 1 inch long. 

Under Abies subalpina. Olympia mountain, Washington. 
“Appearing soon after the snow disappears.” L. F. Henderson, 

The. species belongs to the section Calodontes, and is distin- 
guished from J. strobilina by its obtuse pileus and the colored 
villosity at the base of the stem. 


ae acute dontiolene spores pias .0003 in. "yroad, minut 
ughened ; ‘mycelium white. a Vole 
Sf _ Ground under hemlock trees. Orono, Maine. cca 


ee its more tee and less branching character and 
oe spores... F 


Exobasidium Cassiopes 7. sp. ae 

> Atteoking the young shoots and all their leaves, thickening and ~ ae 

- enlarging them; spores oblong, .0005 in. long. 

On Cassiope Mondeo Olympia, Washington. _ “Henderson. 

The galls are very variable in color, and may be either pinkish, 
red, purple or whitish purple. 


Nidularia candida ~. sp. 

Peridium externally tomentose, white, becoming cup-shaped, 
within glabrous, snowy-white, ahe. mouth wide, entire; peridiola 
“a numerous, .035 to .05 in, broad, lenticular, brown, marked with 
ae numerous diverging and intercrossing blackish lines; spores 
» broadly elliptical, .0003 in. long, .0002 broad. 
Ground among mosses. Olympia, Washington. July. 

Henderson. sa 
All the peridia seen were fully open, and therefore their shape 
and character when young remain unknown. The sizeand shape 
of the native plant are similar to those of Crucibulum vulgare. 
The peridiola are smaller than in that species and of a darker 
color. The absence of the funiculus places the species in the 
genus Nidularia. 
Septoria Peraphylli n. sp. 
Spots rather large, 2 to 4 lines broad, one or two on a leaf, 
suborbicular, reddish brown, sometimes with a whitish center 
; above; perithecia epiphyllous, slightly prominent, black, shining; 
spores subcylindrical, straight or somewhat curved, or subflexuous 


0008 ce 
pi of Prapiyihen re Southern 


a Contes a ae Equiseti N. Sp. 
- Hyphe forming minute tufts, the fertile very short, eres 
__acrogenous spores, the sterile longer, septate, colored ; spores” 
x elliptical, usually with three transverse septa and one, or two 
longitudinal ones, colored, .001 in. long, .0005 broad. i 
Re ae tips of branches of Zgwisetwm arvense. West Nigmas 
C.F. Milispaugh. ae 
Bee Uromyces deciduus ». sp. Le a 
. ee Spots none ; sori minute, rotund, pulverulent, hypophyllous or is 
Be -_ amphigenous, often surrounding the young branches and occupy- 
-__ ing the whole lower surface of the leaflets, less abundant on the 


= “upper surface, rusty-brown ; teleutospores oblong-illiptical or =~ 
cs, oblong-pyriform, .0008 to .0012 in. long, .0005 to .0006 broad, gi 
ei with | the epispore. roughened or verruculose, quickly deciduous 
@ from the short pedicel, a few abruptly clavate or capitate para- ios a 
im - physes intermingled with the teleutospores, .0012 to .0016 in. long. Ne 
____ Living leaflets and young branches of the serew bean, Prosopis is 


pubescens. Mescal mountains, Arizona. May. Jones. 3 PS 
_ This species is easily known by its quickly deciduous sporesand 
: the intermingled capitate paraphyses. The pedicels are from one- A 
“fourth to one-half the length of the spores. “The fungus does 
- not kill the leaves but causes the stem to form fascicles or bird’s- . 
nest clusters of branchlets near the end of the present year’s 


a | growth.” 
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(D.) 
REMARKS AND OBSERVATIONS. 
Corydalis flavula D. C. 


In the Manual, Pennsylvania is given as the northeastern limit | 
in the range of this species. It has been collected in New York, 
in Ulster county by the late W. H. Leggett, and | in Onondaga 
county by Prof. L. E. Underwood. 


86 FORTY-FIFTH Report on THE STATE Museum. — 


Nasturtium lacustre Gr. 
A terrestrial form of this plant occurs along the inlet of Owasco 
lake. The leaves are early and easily deciduous. 


Hudsonia tomentosa WVutt. 

Sandy shore of Lake Pleasant, Hamilton county. 

The plants in this remarkably inland station differ so much 
from the typical form of the species that T am disposed to con- 
sider them a good variety. They are intermediate between /. 
tomentosa and H. ericoides and may therefore bear the name 

Var. intermedia. Stems and branches more slender and longer; 
leaves narrow, less imbricating and less tomentose; flowers on 
pedicels mostly a little longer than the leaves. 

The variation in the leaves, downy tomentum and pedicels is 
in every case toward H. ericoides. 


Viola blanda Willd. var. renifolia Gr. 
Mossy ground in woods. Helderberg mountains. 


Viola cucullata Ait. 


A form with variegated flowers. Gouverneur. Mrs. E. C. 
Anthony. 


Lychnis Flos-cuculi Z. 


Grassy yard. ‘Newark. £. L. Hankenson. 
The specimens are unusually small and few-flowered. 


Lathyrus ochroleucus Hook. 
Common about Carrollton. June. 


Fragaria Indica Z. 


Banks of Onondaga creek. rs. L. L. Goodrich. 

The specimens sent by Mrs. Goodrich appear to be dwarfed. 
They are very much smaller than those from Staten Island. 
The fruit is borne singly in the axils of the leaves of the runners. 
The seeds are superficial on the receptacle as in / vesca and in 
our specimens are bright red, thus giving a beautiful appear- 
ance to an insipid fruit. The petals are yellcew. The plant has 
been introduced and probably has escaped from cultivation. 


still 
' well furnished with bulblets. The more the flowers the fewer 


stem, are sessile. by 
clothed by ovate or oblong-ovate abruptly pointed bracts and — 


pear the flowers mostly near the end either 
ee clustered. ) 


. > fessor Porter in Pennsylvania. 


a Cieuta Des ae 

In our State this plant usually plossoms and fruits ve 
Generally but a single umbel of flowers is develope 
t terminates the main stem, Sometimes the two upperm 
nches, which usually overtop the stem, are also termina: 
h by an-umbel of flowers. Rarely very thrifty plants are 


better furnished with flowers. The branches are generall 


iar 


‘the bulblets. ! peta pe 
“to Solidago uliginosa WVutt. , ve 


ioe ‘Lake Pleasant. August. Be Lae 
pe). This is a peculiar form in which the panicle is small, dense, 
oblong or thyrsiform and mostly somewhat recurved. (Sa 


Aster undulatus JZ. 


Long Island. The leaves are thick, 
broadly or narrowly ovate, 


- dark colored and all, except three or four near the base of the 
a heart-shaped base. The branches are 


singly or somewhat 
A 
ht to be a hybrid between Aster 


It might easily be thoug 
undulatus and A. patens which is generally associated with it or 
flowers earlier than A. 


found near it, though this species 


Aster cordifolius Z. var. levigatus Porter. 
‘Woods and open places. Lake Mohonk, Ulster county. — 


September. 


This variety of the heart-leaved aster was discovered by Pro- — 


It also occurs in New Jersey, 
it is quite as abundant as the spe- 
cies itself. It has also been reported from Staten Island and 

Westchester county in this State, but has not before been found: 

so far north as Lake Mohonk. It is a variety strongly marked 

by the wing-margined petioles, the longer smooth leaves with | 


where Professor Britton says, 


oe A very noticeable form of this species, is found in dry sandy + 4 
soil at Karner and also on 


-~ seabrous above, wavy on the margin, 
a J - 


fee. 
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pale under surface and more blunt and oppressed serratures. 


The flower-heads are generally less numerous and larger than in — 
the type. Professor Porter remarks that perhaps it is a good — 


species, and also that it is suggestive of a hybrid between Aster 
cordifolius and A. levis. 


Aster vimineus Lam. - 
This species and A. diffusus are not easily separated in some 
of their forms. Near Wells, Hamilton county, an Aster is com- 
mon which has the narrow leaves of A. vimmeus, but the hairy 
stem of A. diffusus. 


Aster Novi-Belgii Z. 


A form was collected at Northville in which the heads are 
unusually small, being about three lines long. They are about 
the size of the heads of A. dwmosus. 

At Lake Pleasant, a small form occurs in which the stem is one 
to two feet high, rarely branched and bearing from one to six 
flowers of usual size. At Wells is a form like this in all respects 
except that the stem and midvein of the leaves are hairy as in 
A. puniceus, to which, on this account the specimens have been 
referred, although the leaves are much more narrow than in 
ordinary forms of A. puniceus. It may be a question whether 
these should be considered as a narrow-leaved, few-flowered 
form of A. puniceus, or a hairy-stemmed. few-flowered form of 
A. Novi-Belgicv. Both forms are apparently due to poor soil. 

A form was collected near Wells, having the long linear 
leaves of variety elodes. They are four to four and a half 
inches long and not more than three lines wide. 


Erigeron strigosus MwAl, var. discoideus Robbins. 


Roadsides and pastures. Alcove. ©. Z. Shear. Menandsand 
Grafton. June and July. 


This variety appears, at first sight, as if its rays had been 
closely eaten by insects. 


Lactuca leucopheea Gr. var. integrifolia Gr. , 
Along the railroad. near Carrolton. September. Probably 


“introduced from the west. 
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Polygonella articulata Meisn. 

The plant is abundant in the sandy region between Albany 
and Schenectady. Its flowers are generally described as rose-col- 
ored or fiesh-colored. They are sometimes white. Nearly all 
the plants in the region mentioned had white flowers the present 
season though in former seasons they have been generally rose- 
colored, What made the difference ? 


Populus balsamifera L. 

Not rare in the Adirondack region. Near Elizabethtown, 
Essex county, are trees which appear to connect the species and 
the variety candicans. The leaves on the older branches are 
truncate or subcordate, but those on the young and _ thrifty 
branches and shoots from the roots are somewhat pointed at the 
base as in the type. The hairiness of the petiole is scarcely per- 
ceptible. 

Clintonia umbellata Torr. é 

Fine flowering specimens were found near Carrollton. The 
leaves and scape are generally more or less pubescent. The 
umbel consists of six to eighteen small white flowers in a close 
erect cluster. Usually there is a bract just below the umbel. [t 
grows in damp places either in pastures or in woods, and is in 
flower in June. 


Erythronium Americanum Ker. 

The bulbs of this plant sometimes emit long white leafless run- 
ners or offsets which come to the surface and after describing an 
irregular curve a few inches long, thrust the growing tip beneath 
the surface again. One bulb, dug from beneath the decaying 
leaves, hada leaf at one end and two offsets growing from the 
other. | 

Cyperus dentatus Torr. 

Abundant on the sandy shore of Lake Pleasant. The spikes 

are changed to leafy tufts in almost every plant in this locality. 


Eleocharis tuberculsosa F. Br. 


Erastina, Richmond county. November. NV. L. Britton. 
12 


ae a Gite and at once aie from. 8. sylvations by its. 
_ more densely clustered darker colored spikelets and by ee 
. purplish red sheaths that gre a variegated appearance to the 
- stem. ; oe 
- Scirpus polyphyllus Vahl. var. macrostachyus Rowe , 
crikics Pleasant. August. This variety is not indicated in thal 
Manual. It differs from the ordinary form ofthe species as 


2 ; ss ‘represented in our flora, in being less leafy, in havimg much = 
longer and darker colored spikelets, shorter achenes and longer, | 
a more slender and more sparsely and irregular barbed bristles. | 


“In general appearance it is quite unlike the leafy form with 
short-ovate, densely’ clustered yellow-brown spikelets. Occasion- - 
ally a slender pedical supporting a cluster of spikelets rises from 
the axil of the uppermost leaf. 


Eriophorum cyperinum J. var. laxum W. & C. 
This variety was found at Lake Pleasant growing, in several. 
b instances, side by side with the typical form of the species. In_ 
addition to the distinguishing characters mentioned in the 
Manual it was found that when growing side by side and, sofar 
as could be seen, subjected to exactly the same conditions, the — ‘3 
variety reached maturity much earlier than the type. The 
woolly bristles of the mature plant are much paler and less 
dense in the mass. Sometimes the spikelets are all contracted | 
into a single dense cluster one to two inches in diameter. 4 


Carex flava JZ. var. graminis Bailey. 
Borders of lakes. ‘Adirondack mountains. July. In our 
specimens the perigynia often have the beak deflexed as in the | 
type, but in other respects the agreement with the description is 


good. 
Carex granularis MuAl. var. Haleana Porter. 


Swamp near Meadowdale. June. 


Carex alopecoidea Zuckm. 
Plentiful about Lyons, Wayne county. June. 


— 
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Muhlenbergia sylvatica 7 & G. 


. A form with branches erect and with purplish densely 
flowered panicles occurs about Lake Pleasant and also at Wells. 


Muhlenbergia sobolifera Zrin. _ 
This species is common enough in the lower part of the valley 


of the Hudson and on the Shawangunk mountains, but I have 
not observed it north of Saugerties. 


Agrostis vulgaris With. 
This grass grows freely in sandy soil. A very stout, rigid 
form with dark purple panicles was found growing in the loose 
sharp sand along the shore of Lake Pleasant. 


Poa compressa Z. var. sylvestris Torr. 

This variety grows in open places as well as in woods. Fine 
specimens were found at Menands. It is easily recognized by its 
short open or spreading panicle. 

Asplenium montanum Willd. 

This fern was discovered to be an inhabitant of our State about 
twenty years ago. [t was then found growing from crevices in 
the rocks about Lake Mohonk. This has remained its only known 
station in our State until the present season, in which I learn it 
has been found in the Catskill mountains, a station still farther to 
the north. Mr. Smiley informs me that it has been found in 
several new places about Lake Mohonk, that it appears to be 
increasing in abundance and that it is in no danger of exter- 
mination there, for it grows on the faces of the cliffs in places 
where it is wholly inaccessible to the most eager collector. 


Collybia radicata Relh. var. furfuracea n. var. 

Pileus and lamell@ as in the typical form; stem more slender, 
generally slightly tapering upward, even, fufruraceus, more or less 
brownish. 

This form is much more common with us -than the type. 
The variation is toward C. longipes, which has the stem villose 
rather than furfuraceous, and its pileus is dry and velvety, but in 
our plant it is glabrous and viscid or glutinous when moist. As 
in the type, the pileus is sometimes umbonate. There is a dwarf 
form which is quite common. In it the pileus is from six to six- 
teen lines broad and the stem proportionably slender. It might 
be designated as var. pusdlla. 


ye ay aes NEW YORK SPECIES OF OMPHALLA. 
uae | ‘Omphalia 7. wies 7 
peat a Pilons. thin, ‘submembranaceous. Lainelle Rene ana! ‘Stem. 
cartilaginous, stuffed or hollow, somewhat thickened ss gicain Sy 
* Spores white. fa 
‘The species of Omphalia are generally small, the pileus ate ; 
so exceeding an inch or an inchand a halfin diameter. It is use 
. umbilicate, a character which gives name to the genus, the word — 
Y - Omphalia being derived from the Greek, dudahos aN umbilicus. ~ ne 
is sometimes either umbilicate or umbonate even in the same ees 
species. It is generally very thin, almost or quite membranous, — 2 i 
and most often hygrophanous, so that generally it is striate or Se 4 
_striatulate when moist. When mature, it assumesa funnel shape . 
in a few species and then simulates some species of Clitocybe, vay 
but from these the species of Omphalia may be distinguished by = 
their cartilaginous stem. From species of Mycena they are sep- — 
' arated by their truly decurrent lamelle. 
They grow chiefly on decaying wood or other vegetable mat- 
- ter or on soil largely composed of such matter. They are fond — 
of moisture and are to be sought in damp shaded places or 
in wet weather. Some occur in cold situations or at high alti- 
_ tudes, and others appear to be capable of enduring great varia- . 
tions in temperature. O. Campanella, one of our most common ; 
b and most abundant species may be found throughout the season. =~ 
. It may even be found in sheltered cavities or on the under side of 
decayed prostrate trunks when the ground is covered with snow. 
On the other hand many species are quite rare, and some here 
described have been found but once in many years of exploration. 
Because of their small size the species are not regarded as. 
important for the table and none are classed as edible. 

The grouping of the species in the Friesian arrangement 
depends upon the primary form of the pileus, the character of its 
margin and the degree of proximity of the lamellz to each other, 
but these characters have not appeared to me to be very sharp 
and satisfactory and in the following pages I have disregarded 
them. 

30. subgrisea has been found to belong to another genus, and 
O. tubeformis is probably a large form of Marasmius salignus. — 
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Synopsis oF THE SPuHOIEs. 


Lamellz white, whitish or grayish.................4.. 1 
Lamelle some other color...) 0... 6.0.1 eee see es 1. 14 
Pee tat WOU INGE. Petes ate os Ca ep ce ear +s hh ener 2 
Pepe iaren, WOUNU LOL WAIEE. O72 fee. os bah toe are ae eh aa 5 
Some ets VISOIE Wy OT MOISE yo (Fa ey-ie. sale ogee sate Baer 3 
emer Soet Mots NOY VASCIO. Ss eileen Ueki as cos neath need oem 4 
3. Stem adorned with minute erp -like protuberances, 
O. Rhododendri. 
3. Stem without protuberances ................., O. Austini. 
4, Pileus somewhat funnel-form............. O. scyphoides. 
PERV OTIB NOUV ORS. Kanth ay ce Siccye gait o's cA aE O. stellata. 
#, Pilous hemispherical 2.0.00. kee ees O. gracillima. 
5. Pileus yellowish or orange........ Cake ole et einy ee atte ene 6 
Peer dieus Soule OTe? COLOT 24.002. pees oes ee we es 8 
Serra STL EN A DGURT OY hs oi ao: pcx on Ale efeidi ove. We sate uacole Sea oR i 
Go Lameliee pabtriane ular. 6 sc... 6. ajc eye o O. umbellifera. 
7. Pileus 6 lines or more broad ....,.......+...- O. fibuloides. 
7. Pileus less than 6 lines broad................... O. Fibula. 
8. Pileus with the umbilicus darker....... ........... 9 
GP lous uniformly COLOLEd:.. fas nual Os kaha tp oie Seen 10 
So Pileus 6 lines or more broad. ... 0.0.4. +-2 82460 O. Oculus. 
papeious-a to 4 lines broad... 7... 8. is ees O. Swartzii. 
10. Pileus dotted with blackish points ...... O. Gerardiana. 
10. Pileus without blackish points.............0.24..8 11 
WEG) TMU OPHYLY COLOTRC oc cyie. 6 3e's bes a ao Cae 12 
11. Lamellaz with the edge darker............-... O. montana. 
12. Pileus less than 6 lines broad ............. O. corticola. 
J2. Pileus more than 6-lines broad..../.........-..... 13 
18, Pileus rugose onthe disk...........- +++: O. rugosidisca. 
13. Pileus even on the disk, glabrous............. O. striipilea. 
13. Pileus silky or flocculose............+.++. O. Epichysium. 
Paso td HOUR VISCIOS cn i4- aes soe ie Sayre saree wie O. lilacifolia. 
MPEP ete WOU WISCIC: fro '6< ods 4's 0 oro oe Puc eat Side > ae ee 15 
15. Pileus olive green .....0.. 2. eee eee eee ees O. olivaria. 
fee ileus some other COlor i. kW 4 0s. vale ewes die eo ee 16 
46. Stem bright yellow-..........-.....-. O. chrysophylla. 
16. Stem pallid or rufescent.........--....... O. pyxidata. 


16. Stem date-brown...... 2. .yee eee eee. O. Campanella. 
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Omphalia rugosidisca Ph. 
Ruaosu-piskep OmpPHaLis. 
Report 26, p, 55.) ae 
Pileus thin, broadly convex or nearly plane, umbilicate obtuse ~ 
or slightly umbonate, sometimes slightly umbilicate, rugose on the 
disk, glabrous, hygrophanous, brown and striatulate when moist, 
_ paler when dry, the thin margin often wavy; lamelle narrow, 
close, arcuate, decurrent, white, emitting drops of a watery juice 
where cut or broken ; stem short, glabrous, hollow, often curved, 
whitish or colored like the pileus; spores elliptical, .00025 to 
.00028 in. long, .00016 broad. 
 Pileus 6 to 12 lines broad; stem about 1 inch long, .5 to 1 line 
thick. 


Decaying prostrate trunks of coniferous trees, especially hem- q 
lock. Adirondack mountains, Otsego, Ulster, Albany and Rensse- : 
laer counties. July to September. 

The species is remarkable because of the watery juice which iq 
oozes in drops from the lamellz of the fresh plant where cut.or : 


broken. 
Omphalia lilacifolia Pk. “4 
LiLac-LEAVED OMPHALIA. 
. (Agaricus lilacinus Rep. 24, p, 68. A. lilacifolius Rep. 29, p. 66.) 

Pileus convex, deeply umbilicate, glabrous, visczd, hygrophanous, 
dingy-yellow with a slight greenish tinge and striatulate when 
moist, bright sulphur-yellow when dry ; lamell close, narrow, 
arcuate, decurrent, pale lilac; stem equal, glabrous, hollow, 
viscid, yellowish with a pale lilac-colored mycelium at the base ; 
spores subelliptical, .0002 to .00025 in. long, about .00012 broad. 

Pileus 6 to 12 lines broad; stem 6 to 12 lines long, .5 to 1 line 
thick. . 

Decaying prostrate trunks of hemlock. Oneida and Albany 
counties. September. 

This is a very distinct species, remarkable for its viscid pileus 
and stem and for the peculiar hue of the lamella and mycelium. 


Omphalia Oculus Pk. 
Eyr-spor OmMPHALtA. 


(Report 23, p. 84) bs 
Pileus convex, umbilicate, often with a small umbo or papilla 


in the umbilicus, minutely sguamulose, dingy-white, the umbilicus 
blackish-brown ; lamelle white, narrow, close, subarcuate ; stem 
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hollow, minutely squamulose or furfuraceous,. easily splitting, 
often curved, whitish; spores subglobose, .00016 to .0002 in. in 
diameter. . 

Pileus 6 to 12 lines broad ; stem 1 to 1.5 in. long, J to 2 lines 
thick. 

Prostrate trunks.of hemlock in woods. Adirondack moun- 
tains. . August. . 

The dark colored umbilicus is a noticeable feature. The plant 
has not been found since its discovery in 1869. The species is 
evidently rare. It is apparently closely related to Collybia 
abundans, trom which it is distinguished by its more decided. 
darker umbilicus and squamulose pileus. 


Omphalia olivaria Pé. 
OLIVE-GREEN OMPHALIA. 
(Report 25, p. 76.) 

Pileus convex, umbilicate, glabrous, olvve-green ; lamellee sub- 
distant, arcuate-decurrent, pale-yellow ; stem equal, short, glab- 
rous, hollow, colored like the pileus; spores subglobose or 
broadly elliptical, .00025 to .00028 in. long, about .0002 in. broad. 


Pileus about 1 in. broad; stem about 1 in. long, 1 line thick. 

Burnt ground under balsam. fir trees. North Elba, Essex 
county. July. 

This plant was discovered in 1871. It has not since been 
found. 


+ 


Omphalia chrysophylla /. 
GOLDEN-LEAVED OMPHALIA. 
(Hym, Europ. p. 156. Syl. Fung. Vol. V, p. 312.) 

Pileus convex or nearly plane, flocculose, umbilicate, hygro- 
“phanous, yellowish-brown when moist, paler when dry, the spread- 
ing margin sometimes reflexed ; lamellz broad, distinct, distant, 
strongly decurrent, bright-yellow ; stem equal, tough, hollow, 
sometimes curved, even, glabrous, villous at the base, yellow ; 
spores oblong-elliptical, .0004 to .00045 in. long, .00016 to .0002 
broad. 

Pileus about 1 in. broad; stem 1 to 1.5'in. long, 1 to 2 lines 
thick. 

Decaying wood of coniferous trees. Adirondack mountains, 
Schoharie and Rensselaer counties. August and September. 


See < 
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Var. chrysea. (Agaricus chryseus, Rep. 23, p. 85.) 
Whole plant yellow, lamelle rather narrow. : 
This differs from the true O. chrysophylla so slightly that it 
- geems best to regard it as a mere variety of that species. Ther 
pileus varies in depth of coloring and the spores in the American 
plant, from which the dimensions here given were taken, are 
somewhat longer than the dimensions ascribed to those. of the 
European plant. This fungus is not common. 


Omphalia pyxidata Bull. 


Cup-sHAPED OMPHALIA. 


(Hym, Europ. p. 157. Syl. Fung. Vol. V, p. 318.) 

Pileus at first convex or nearly plane and umbilicate, then 
funnel-form, glabrous, hygrophanous, brick-red or reddish-brown 
‘when moist and wholly radiate-striate, or on the margin only, 
pale when dry and flocculose or slightly silky ; lamelle narrow, 
subdistant, decurrent, tinged with flesh-color, then yellowish ; 
stem equal, tough, glabrous, stuffed or hollow, pallid or reddish ; 
spores subelliptical, .00025 to 000. in. long, .00018 to 0002 broad. 

Pileus 6 to 12 lines broad; stem about 1 in. long, 1 line thick. 

Grassy or mossy ground in pastures. Lewis county. September. 

This is evidently a rare species with us, as it has not been 
observed since its discovery here in 1870. 


———— ——<— -_— ee 


Omphalia striipilea /*. 


_SrriaTe-cAPPED OMPHALIA. 
(Hym. Europ. p. 157. Syl. Fung, vol. V, p. 314) 

Pileus membranous, convex or plane, umbilicate, never funnel- 
form, glabrous, hygrophanous, livid brown and beautifully strate 
when moist, even and paler when dry; lamelle not crowded, 
slightly decurrent, whitish ; stem equal, rather firm and tough, 
glabrous, hollow, often flexuous, brownish; spores nearly or 
quite globose, .00025 to. .00025 in. broad. 


Pileus 6 to 12 lines broad; stem 1 to 1.5 in. long, about 
1 line broad. 


In groves of spruce and balsam fir. Essex county. September. 
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Omphalia Epichysium Pers. 
OvERSPREADING OMPHALIA. 
(Hym. Europ. p. 158. Syl. Fung. vol: V, p. 814) 

Pileus membranous, soft, nearly plane, umbilicate, hygro- 
phanous, sooty-gray and striate when moist, paler when dry and 
silky or flocculose; lamelle narrow, subdistant, slightly decur- 
rent, whitish or. cinereous; stem equal, somewhat hollow, 
glabrous, cinereous ; spores elliptical, .0U03 in. long, .00016 broad. 

Pileus 6 to 12 lines broad; stem about 1 inch long, 1 line thick. 

Decaying wood and dead trunks of trees. Adirondack moun- 
tains. August. 

Omphalia Gerardiana Ph. 
GuRARD’s OMPHALIA. 
(Agaricus Gerardianus. Rep. 26, p. 54) 

Pileus thin, nearly plane or soon funnel-form, generally umbil- 
icate, fragile, dotted with minute blackish points, hygrophanous, 
brown or grayish-brown and striatulate when moist, paler when 
dry; lamelle narrow, subdistant, decurrent, sometimes forked, 
whitish or cinereous; stem long or short, glabrous, stuffed or 
hollow, colored like the pileus; spores oblong or ovate-oblong, 
.0008 to .00045 in. long, about .00016 broad. 

Pileus 8 to 12 lines broad; stem 1 to 2.5 in. long, .5 to 1 
line thick. 

Growing in Sphagnum. Rensselaer, Ulster and Seneca 
counties. June. 

This fungus was formerly referred to the subgenus Clitocybe, 
but later observations indicate a closer relationship to Omphalia. 
It is closely related to such species of Omphalia as O. affricata, 
0. telmativa, O. sphagnicola and QO. philonotis. From all these it 
differs in the peculiar adornment of the pileus. 


Omphalia montana Ph. 
MountTaIn OMPHALIA. 
(Report 27, p. 94.) 
Pileus thin, umbilicate, glabrous, blackish-brown; lamellze dis- 
tant, decurrent, whitish, darker on the edge, stem equal, glabrous, 
colored like the pileus; spores broadly elliptical, about .0008 in, 


long. 
- 13 


en ee ; 


_ Umpnn-BraRIne OmPHALIA. eS 


ahs (Hym. Europ. p. 161. ‘Syl. Fung. vol. V, p- 321.) ¢ ; 

. Piles convex or plane, somewhat obconic, es : 
- radiate-striate when moist, whitish or pale-yellow; lamellz eae a 
distant, somewhat triangular, white; stem short, stuffed, becom- us 

ing hollow; spores broadly elliptical, .0003- to_,0004 in. one i 
0002 to .00025 broad. va. 

‘Pileus 4 to 8 lines broad; stem 6 to 10 lines long, . line thicl te 
ground or decaying wood. 
" “War. scabriuscula. (Agaricus scabriusculus Rep. 23, p. 85.) 

' Plant. commonly larger, pileus flocculose-pulverulent, yellow ; ; 
: lamelle white or pale-yellow, the interspaces venose; stem hairy- ae 


ae _ squamulose. 

ae Decaying wood. Adirondack mountains. : 

Ae This is a very variable species. It occurs from June to Sep- 
* tember, and grows on ground largely composed of decomposed 


3 vegetable matter or on much decayed ‘wood. In this State it 3 
- seems to be limited in its range to the Adirondack region and 
there it ascends to the tops of the highest peaks. Its pileus and 
broad lamella together have an obconic shape. It is often irreg- 
ular or misshapen. The stem may be either glabrous, pruinose 
or hairy-squamulose. Sometimes it is pubescent or villose at thie 
base only. The pileus is either glabrous or silky or flocculose- 

pulverulent. 
Omphalia Campanella Batsch. aan 

BrELi-sHAPED OMPHALIA. 

(Hym. Europ. p. 162. Syl. Fung. vol. V, p. 327.) 

Pileus thin, rather tough, hemispherical or convex, glabrous, 
umbilicate, hygrophanous, yellow-ferruginous and_ striatulate 
when moist, paler when dry ; lamellae moderately close, arcuate, | 
decurrent, yellowish, the interspaces venose; stem firm, rigid, ~ 
hollow, drown, often paler at the top, tawny-strigose at the base ; : 


ree ee ae ee 
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spores elliptical, .00024 to .00028 in. long, .00012 to .00016 broad. — 
Pileus 4 to § lines broad; stem about 1 in. long, scarcely 1 line 


thick. 


Much decayed wood of coniferous trees. Very common. May > 
to November. 
This pretty little species occurs everywhere in woods and 
shaded places where there are prostrate, much decayed trunks of 


hemlock, spruce and pine. It makes its appearance as soon as 


the weather is moderately warm in spring, and successive crops 
develop till all growth is stopped by the return of the cold 
weather of winter. Rarely it grows on ground well filled with 
decaying vegetable matter. It usually grows in large flocks or 
dense clusters but sometimes is more scattered. It is the most 
frequent and most abundant of our species of Omphalia and is 
easily recognized by its yellowish-red pileus, dark-brown stem and 
the little ball or tuft of tawny-colored coarse hairs at the base of 
thestem. The pileus varies some in the intensity of its color but 
all the hues of the moist plant appear to be mixtures of yellow and 
dull red in different proportions. In the dry plant, the yellow 
predominates. The mycelium of this species is regarded as 
destructive to the wood of coniferous trees. 


Omphalia fibuloides Px. 


BUTTON-LIKE OMPHALIA. 
(Report 24, p. 63.) 

Pileus thin, convex, deeply umblicate, glabrous, hygrophanous, 
dull orange and striatulate when moist, paler when dry; lamelle 
rather close, arcuate strongly decurrent, white, the mterspaces 
venose; stem equal, glabrous, hollow, colored nearly like the 
pileus; spores elliptical, .0008 in. long, .0U02 broad. 

" Pileus 6 to 10 lines broad; stem 1 to 2 in. long, scarcely 1 line 


thick. 
Burnt, mossy ground. Lewis and Sullivan counties. September. 


It is closely related to Omphalia Fibula, which it resembles in 
color, but from which it may easily be distinguished by its much 
larger size, more robust habit and venose interspaces. Its spores 
also are larger than in that species. 


(Hym. Europ, p. 164. Syl. Fung. vol. V, p. 331.) 
- Pileus membranous, commonly convex or hemispherial ada 


umbilicate, striatulate when moist and varying in color from pales 


yellow to orange, even and paler when dry; lamellae distant, - 
arcuate, strongly decurrent, white; stem slender, commonly long 


in proportion to the breadth of the pileus, colored like or a little 
paler than the pileus; spores narrowly elliptical, minute, .00016 — 


in. long, .0008 broad. 


Pileus 2 to 5 lines broad; stem 1 to 2 in. long, easels 5 line 


thick. — Jaws 

Mossy ground and prostrate mossy trunks of trees in woods 
or open places. Common. April to November. 

Var. conica. Pileus conical, not umbilicate, sometimes papil- 
late.. Fulton county. 


This isa very small species and of frequent occurrence in damp’ 


mossy places, but rarely abundant. Its pileus varies in color 
from almost white to bright orange. Large forms approach the 
preceding species in appearance. 


Omphalia Swartzii. 
Agaricus Fibula var. Swartzit Fr. 
Swartz’s OMPHALIA. - 
(Hym. Europ. p. 164. Syl, Fung. vol. V, p. 331.) 

Pileus-rather firm, even, whitish, disk brownish ; stem whitish, 
somewhat violaceous at the top. Tn other respects like the pre- 
ceding species. 

Although this plant sities differs from O. Fibula except in 
color, and is regarded by almost all mycologists as a mere variety 
of it, yet it is so peculiar and so constant in its color and so easily 
recognized that it seems best to separate it as a species. 


Omphalia corticola Ph. 
BaRK-INHABITING OMPHALIA. 
(Report 44, p. 18) 
Pileus submembranous, convex, then expanded and umbilicate, 
distantly radiate-striate, whitish or pale-cinereous ; lamelle narrow, 
distant, at first arcuate and adnate, then truly decurrent, white ; 


stom short, ASR ceoieatiichs orsprinkled ea mealy nantloo 
at first whitish with a brown base, then brown with a whitish 


es Reon: spores elliptical, .0003 in. long, .00016 broad, Suomen con- — Me 


_ taining a single large nucleus. ; 
Pileus 2 to 4 lines broad; stem 4 to 6 lines long. 
Bark of oak trees. Cattaraugus county. September. 


This species is distinguished from J/ycena corticola by its paler 


pileus, more narrow and, at length, decurrent lamella and ellip- 
tical spores. bx gritty aS ! , 
Omphalia gracillima Weim. 
SLENDER OmPHALIA. 
(Hym. Europ. p. 165. Syl. Fung. vol. V, p. 332.) 

Pileus membranaceous, hemispherical, papillate or umbilicate, 
somewhat flocculose when young, becoming glabrous, suleate on 
the margin, white; lamelle thin, somewhat distant, decurrent, 
the alternate ones shorter, white; stem filiform, white, inserted 
by a floccose base; spores elliptical, .00024 in. long .0001 broad. 

Pileus 2 to 3 lines broad; stem 4 to 8 lines long. 

Dead twigs and fallen leaves in wet places. Rensselaer county. 
September. 

A very small delicate species, the whole plant pure white. 


Omphalia stellata Fr. 
STELLATE OMPHALIA. 
(Hym. Burop. p. 162. Syl. Fung. vol. V, p. 325.) 


Pileus membranous, convex, w umbilicate, glabrous, striate, dia- 


phanous, white; lamelle broad, very distant, thin, decurrent, 
white; stem filiform, fragile, equal, glabrous, white, radiate- 
floccose at the base; BEeEe subglobose or broadly: elliptical, .00024 
in. long, .0002 broad.— 

Pileus 2 to 4 lines broad; stem 6 to 10 lines long. 

Decaying prostrate trunks of trees in woods. Albany county. 
August. ; 

Omphalia Rhododendri P#. 
RHODODENDRON OMPHALIA. 
(Report 27, p. 94.) 

Pileus convex, umbilicate, glabrous, slightly viscid when moist, 
striate on the margin, white; lamelle subdistant, arcuate, 
decurrent, white, beaded on the edge with gland-like protuber- 


“ances; stem slender, rorighened with minute whete gland i 
ioe protuberances, white; spores oblong or narrowly elliptical, .00 7 
in, Jong, .00012 broad. | poo i hs an 
-_-Pileus 2 to 3 lines broad; stem 6 to 8 lines long. a 
Dead stems of great laurel, Rhododendron macimum. Sullivan 


county. September. 


~ “a PSE 
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Omphalia Austini Ph. — a 
ft _* Austin’s OMPHALTA. =a ae 
% Report 28, p. 48.) Be. 


i Pileus rather tenacious, convex or hemispherical, glabrous, — 
striate, deeply umblicate, sometimes perforate, vicid when moist, 
white; lamelle subarcuate, distant, decurrent, white; stem equal, 
hollow, even, glabrous, villose at the base, white; spores elliptical, 
0003 in. long, .0002 broad. 

Pileus 3 to 6 lines broad; stem 1 to 1.5 in. long, .5 line thick. 

Decaying wood of spruce. Saratoga, Hamilton, Fulton and 
Essex counties. July and August. : 

Rarely the pileus has a slight smoky or grayish tint> 


Omphalia scyphoides fr. 
Cur-LIkE OMPHALIA. 
-. (Hym, Europ. p. 156, Syl. Fung. vol. V, p. 310.) 

Pileus submembranous, plane and umbilicate or funnel-form, 
often irregular or somewhat eccentric, even, silky, white; 
lamelle narrow, close, decurrent, white ; stem short, stuffed, sub- 
villose, white; spores elliptical, .00024 inches long, .00016 to 
.0002 broad. | ; . 

Pileus 2 to 4 lines broad; stem 4 to 8 lines long. 

Decaying wood, leaves, etc., Saratoga county. July and _ 

- August. : 
. ln our specimens there is no villosity on the stem except a 
the base. ee 
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The year not prolific in insect life, 121. Causes of varying abund- 
ance of insects in different years, 121. Aggregate of insect injury 
can seldom be foretold a year in advance, 121. New subjects for 
study brought each year to the economic entomologist, 121. Grain 
crops almost entirely free from their usual enemies, 122. Fruit insects 
have been the most abundant, 122. Helpful replies made to inquiries 
relating to fruit insects, 122. Of the operations of the apple-tree 
tent-caterpillar during the year, 122. Of the apple-tree aphis and 
remedies for it, 123. Spread and injury of the apple-leaf Bucculatrix 
and its parasite; 1238. Coleophora malivorella in Western New York, 
123. Work of the apple-leaf sewer in Wayne county, 123. Increase 
of the eye-spotted bud-moth in the ‘‘apple-belt,” 124. Appearance 
of, and alarm excited by, two new pear-tree pests in the Hudson river 
valley, 124. Operations of the pear-tree Psylla in Greene and 
Columbia counties and losses caused by it, 124. Spread of the pear 
midge from Connecticut into New York, 124. Nature of its attack, 
124, Its transformations, 125. Preference for certain varieties 
of pears, 125. Lygus pratensis attack on pears, 125. Injuries 
from Lygus invitus, 125. Cherry aphis in St. Lawrence county, 
125. Plum aphis in Schoharie county, 125. Plum curculio 
in Albany county, 125. Grapes and peaches destroyed by 
the rose-bug, 125. Arrest of injuries of the currant-worm, 1265. 
The cow-horn fly in New York, 126. A new onion pest at Canas- 
tota, 126. Epilachna borealis injuries on Long Island, 126. Increased 
interest of agriculturists in entomological investigations, 126. Col- 
lections of the Entomologist during the year, 127. Contributions to 
the collections, 127. Why some brief notices of insects have been 
presented in this report, 127. Courtesies acknowledged, 128. 
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SYNCHLORA GLAUCARIA, the Raspberry Geometer ......++-++s.s+e0eee ree 


Synonymy and bibliography, 129. A strange-looking and rarely 
seen caterpillar, 129. Figure of the insect, 130. Artful concealment 
or mimicry of the caterpillar, 180. How the Geometridz travel, 130. 
The raspberry Geometer should be a common insect: a possible reason 
why it is not, 181. Description of the caterpillar, 131. The moth 
described, 181. Natural history of the insect so far as known, 182, 
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Its different stages, 182. The simple cocoon made by it, 182. Chance 
of the insect being eaten with the berries, 132. Its degree of abund- | 
ance and its range in the United States, 133. 


BUCCULATRIX CANADENSISELLA, the Birch-leaf Bucculatrix .......- ee’ Les 


Its bibliography, 183. Its operations at Ausable Forks, N. Y., 188. 
A severe attack on birches at Scottsville, N. Y.,184. Its beautiful dis- 
section of the leaves, 184. Figures of the insect and its work, 134. 
Description and figures of the caterpillar, 185. Its presence in Wash- 
ington Park, Albany, 135. The molting-cocoon described, 135. 
Entrance into and occupancy of the cocoon, 1386. The cocoon proper y 
described and figured, 136. Compared with the Bucculatria pomifoli- 
ella cocoon, 186. Where the cocoons are placed, 187. Detailed ; 
account of the construction of the cocoon, 137. Differently described 
by Mr. Fletcher, 188. Difference in the cocoon of B. ambrosicfoliella, 3 
188. The moth of the birch-leaf Bucculatrix described, 139. ~Its life- 4 
history has not been studied, 189. What is known of its habits and : 
transformations, 139. The injuries of the larva, 140. Its occurrence ; 
in New York, New England and Canada, 140. How it may be 
destroyed, 140. f 


DIPLOSIS PYRIVORA, the Pear Midge ....:.......6.-- este rete ees eee rece 140 


Its synonymy and bibliography, 140. Number of insects attacking the 
apple tree, 141. The pear tree hitherto, comparatively free from insect 
injury, 141. Two new destructive pear tree pests in the Hudson river 

_ valley, the pear midge and the pear-tree Psylla, 141, The pear midge 
figured, 142. Features of the larva and fly, 142. First noticed in this 
country at Meriden, Conn., 142. Its injuries at Meriden, 142. Studied 
by the Entomological Division of the U.S. Department of Agriculture, 
143, Is it the Cecidomyia nigra of Meigen? 143. Described by Dr. 
Riley as C. pyrivora, 148. Efforts for its extermination at Meriden, 
148. Why the effort failed, 148, Its discovery at Catskill, N. Y., in 
1891, 144. How the larvee infest the fruit, 144. Varieties of pears 
infested by it, 144. Its presence in Mr. Cole’s orchards, 144. Figures 
showing the infested fruit, 145, Infested pears readily recognized, 145. 
Characters of the infestation, 146. Number of larvee in a pear, 146. 
When they leave the fruit, 146. How they escape from it, 146. How 
the infested fruit is affected,146. The larva described and figured, 
147. Observations on the larvae: entering the ground for pupation, 147. 
Character of the cocoon, 148. When pupation occurs, 148. Whenthe 
perfect insect emerges, 148. The midge described, 148. The male 
genitalia figured, 148. The eggs are deposited in the blossom, 149. 
Oviposition as described by Schmidberger, 149. The midge attack as 
observed at Ghent, N. Y,, 150. Progress of attack from Meriden west- 
ward, 150. ‘Its commencement at Albany, 150. Arresting the attack 
by picking and burning the infested fruit, 150. Using the Lawrence 
pear as a lure for oviposition and subsequently destroying the blossoms 
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with the contained larve, 150. Howthe blossoms might be destroyed, 
151. Killing the larve just after they have entered the ground by appli- 
cation of kerosene emulsion, 151. Use of lime or ashes for the same 
purpose, 151. A united effort of pear growers needed for the control 
of the pest, 151. 


CLASTOPTERA OBTUSA, the Obtuse Clastoptera...........-... ec ee enn e eee 


Its bibliography, 152. Its ‘‘ cuckoo-spittle” seen on a linden tree, 
152. Nature of the spittle, 152. Its injury in this instance moderate, 
152. Its rapid development, 153. The insect figured, 1538. Usually 
occurs on the alder, 158. Observed by Dr. Fitch on butternut, 153. 
Reported by Mr. Van Duzee on the blueberry, 153. It is found over a 
large portion of the United States, 153. Occurs also in Canada, and 
southward into Mexico, 153. 


CLASTOPTERA PINI, the Pine Clastoptera ............ 0. ee esse eee e ences 


Its bibliography, 153-4, Received from pines in Dutchess county, 
N. Y., 154. The insect figured and described, 154. Description of the 
larval stage, 154. Miss Wolsey’s observations on the larve, 154. When 
the mature insect appears, 155. The present identification of the larva 
not a positive one, 155. 


CHAULIODES PECTINICORNIS; the Comb-horned Fish-fly........--..++.++-- 


Synonymy and bibliography of the species, 155. The larva taken 
from under the ice of a pond in Tiashoke, N. Y., 155. Its rarity, 155. 
Its literature not extensive, 156. Figures of the larva, Plate 1. Larves 
of Chauliodes rastricornis not uncommon in the south and west, 156. 
Observed in Ohio by Professor Weed, and figured in its several 
stages, 156. Professor Riley on Corydalis and Chauliodes, 156. 
Description of the larva of Chauliodes pectinicornis and its habits, by 
Mr. Moody, 157. Its brief pupal stage, 157. The winged insect 
figured, 158. Its principal features, 158. Some strange movements 
of O. rastricornis larva, 158. What it feeds upon, 158. Its distribu- 
tion in the United States, 158. C. serricornis not uncommon in New 
York, in June, 159. The winged insect figured, 159. Dates of collec- 
tion of C.*pectinicornis, 159, Tts larva not often injurious, 159. 


CoRYDALIS corNUTA, the Horned Corydalis .......+.+-+-++etererrsr rece: 


Its bibliography, 159, 160. Prof. Riley’s writings on it, 160. Figures 


of the larva, pupa, and winged insect, Plate 2. Where its eggs and 


young larva are figured, 160. Error in figuring the eggs, and where cor- 
rected, 160. References to other writings, 160. Derivation of its 
specific name, 161. Its place in classification, 161. Habitat of the 
larve, 161. Largely used for fish bait, 161. Common names by which 
known, 161. Its formidable appearance, 161. A double system of 
respiratory organs, 161. Dr. Norwood on its abundance in Schoharie 
creek and manner of collecting for bait, 161. A larva eight months 
in an aquarium without food, 162. Respiration as observed under 
confinement, 162. Movements of the branchial tufts, 162. Ability to 


swim in a forward direction as well as backward, 162, 
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NOTES ON VARIOUS INSECTS..........-0-+-s0eeeee- eaters pier es $e . 168 


THALESSA LUNATOR, the Lunated Long-sting .....-.-+.+++eseeresrereeees 168 


Numerous examples of the insect observed on and about the trunk of a 
dead elm, 163. The trunk perforated by many small, round holes; 163. 
The holes frequented by a wood-wasp, Pemphredon concolor, 163. The 
holes believed to have been made by the insect, 163. The Pemphredon 
figured, 168. Nothing recorded of the habits of the Pemphredons, 163. 
What is written of the two European species, 163. A Tremea columba 
taken from the same trunk, 163, Abundance of the “‘long stings” in 
August, as reported by boys, 163. Figure of Thalessa lunator with 
structural details, and of its larva and pupa, Plate 2 Males apparently 
awaiting the emergence of the females, 163. Females observed in ovi- 
position, 164. Ovipositing to the depth of two inches in solid wood, 

164. Difficulty with which the ovipositor could be withdrawn by hand; 
the abdomen torn apart in the attempt, 164. How long a time the 
Thalessas were observed, 164. An instance reported where a Thalessa 
was seen to insert its eggs in a colony of exposed Datana caterpillars, 
164. Thestatement questioned by Professor Riley, 164. An Anomalon 
species observed by Professor Gillette to oviposit. in Datana ministra 
under similar attendant circumstances, 164. Probability that memory 
was atfaultinreferring to Thalessa, the oviposition observed: some other 
large Ichneumon may have been mistaken for it, 164. Serious results ; 
reported as resulting from a wound in the arm near the wrist by a 
‘‘long-sting,” 164. Correction of an error made in the Fourth Report 
on the Insects of New York in presenting a figure as Thalessa lunator 
which was that of Rhyssa persuasoria, 165. How the two species 
differ, 165. Tremex columba figured in its larval, pupal, and perfect 
stages, 165, The parasitic association with it of 7. lwnator, 165. The 
occurrence of Rhyssa persuasoria in Canada, 166. 
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>? JANUS FLAVIVENTRIS, the Currant-stem Girdler ........ ... NS 166 


Reference to the notice of the currant-stem girdler contained in the 
Fourth Report on the Insects of New York, 166. Girdled currant 
stems received from Mr. Rose, of South Byron, N. Y., 166. Injuries 
from it reported by Mr. Rose, 166. Its operations observed at Ghent, 
N. Y., 166. The eggs found in the punctured twigs, 166. The insect 
reared from girdled twigs in Adrian, Mich., 166. Identified in ‘‘ Insect 
Life” as Janus jlaviventris, 167. The insect—a saw-fly—had been 
observed by Dr, Fitch in rye-fields: its operations therein, 167. Descrip- 
tion of the species, 167. Different references of Janus in classifica- 
tion, 167. Girdled twigs received from Mr. Rose which had been 
marked the preceding season, gave out one example of the insect, 168. 
Some doubt of its being the Fitch flaviventris, 168. 


NEMATUS ERICHSONI, the Larch Saw-fly .... 21.0.5... 0c esd eceeedecpeens 168 


Still operating in the ‘Adirondacks, 168. Many larches apparently 
killed by-its attack observed near the Wilmington Notch, 168. Had 
been observed some years previous in the Lake Placid region, 168, 
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Figures of the saw-fly and its larvee and a distorted larch, 168. Severe 
injuries reported from Prince Edward Island, 169. The larches 
; ravaged by it over all the Province, 169. First observed there in 1889, 
: 169. Hopelessness of contending with the insect when large areas are 
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infested by it, 169. On isolated trees it may be destroyed by arsenical 
spraying, 169. Elsewhere, attacked trees had better be cut at once and 
used as timber for which it is desirable, 169. 


3 FENISECA TARQUINIUS, the little Orange Butterfly ...........6...---2- 0-55 169 


F Usually rare, but abundant in Keene valley in 1891, 169. Its method, 
of flight, 169. Seldom seen on the ground, 170. Dates of capture in 
1891, 170. Pupation of the insect, 170. Concealment of the larvee 
within clusters of Pemphigus tessellata, 170. Indication of their pres- 

: ence there, 170. P. tessellata probably reduced in number by the feed- 

: ing of the larve, 170. Transformations of the insect, 170. 


EUDRYAS GRATA, the Beautiful Wood-nymph ..........-...0.. see eeeseeee 170 
Increase of the insect, 170, Its fondness for the Ampelopsis quin- 
quefolia, 170. Possibility of its becoming a household pest, 170. Car- 
pets in Albany injured by the caterpillar in preparing for pupation, 
170. Figures of the caterpillar and of the egg, 170. The moth figured, 
with remarks on its beauty, 171. Expressiveness of its scientific and 
popular names, 171. 


SCOLIOPTERYX LIBATRIX, the Scallop-wing ..........¢e2:+e er eees eee etees 171 
The caterpillar feeding on willow: its description, 171. Structure of 
its cocoon, 171. Period of its pupation, 171. Early appearance of the 
moth, 171. Its habits as recorded in England, 172. The moth survives 
the winter, 172. Is frequently taken in collections ‘“‘at sugar,” 172. 
Dates of its appearance “at sugar” at Schenectady, N. Y., in 1875 and 
j 1876, 172. Time of its greatest abundance, 172. The two broods of 
ss June and August, 172. According to Guenée, it has no regular time 
for emerging from the pupa, 172. The larva said to feed on poplar as 
well as on willow in Europe, 172. 


HXEHcHIA species ?, a Fungus Ghhat.......... 6.0. cece eee renee erent teens 172 


Interest excited by the large number occurring within doors at 
Albany, 172. Specimens sent to Europe for determination, 172. Found 
to be an undescribed species of a genus not hitherto recognized in the 
United States, 172. The Exechia species feed on mushrooms, 172. 
Whether they shall be regarded as injurious will depend on the value 
attaching to mushrooms, 172. Opinion as to their value is divided in 
Europe; 172. Reference to the species of Exechia occurring in England, 
172. They often abound on windows of houses in autumn, 172. 


TELEPHORUS ?BILINEATUS, OCcurTing ON SNOW ...-- «+ sieeereeees vee ree 
Millions of the larvz on the snow in February, in Herkimer county, 

N. Y.,173. Covered the snow for a distance of a half mile, 173. Were 
seen traveling about for a day or two, 173. Identified as, or very near 
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to, T. bilineatus— possibly T. Carolinus, 173. Larva and imago of 
the former, figured, 173. The larvee supposed to have been drawn out 
of the ground by awarm rain, 173. A similar occurrence observed of 
the bronze-colored cut-worm in Sullivan county, N. Y., and in Can- 
ada, 173. At another time, large numbers of Telephorus larve were 
drawn from a well in Connecticut during the winter months, 174. 
Their probable source, 174, The Telephorus larva found under stones, 
174. A beneficial insect, as it feeds on the apple-worm, 174 The 
beetle found on fruit trees and on birch, 174. It is one of the Lampy- 
ridee, but is not luminous, 174. 


LACHNOSTERNA FuscA, the White-grub of the May Beetle..........------- 174 
Larvee received can not be positively identified as those of this species, 
1%. Difficulty in distinguishing the closely allied species, 175. The 
L. fusca group a large one, 175. Their larvee can not be identified, 175. 
Not a single larva of the genus Lachnosterna positively known, 175. 
Their feeding habits, 175. 
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CYLLENE PICTUS, the Hickory Borer .........- +--+ 2ssee eee eee ce eeee trees 
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The pupz found in March in dry hickory, 175. The insect figured in | 
its different stages, 175. For along time confounded with the locust 
borer, 175. Features by which they may be separated, 176. The ; 
hickory borer less pernicious than the locust borer, 176. Other trees 
attacked by the hickory borer, 176. Difference in the time of the two 
species appearing abroad, 176. ; 


TRNEBRIO MOLITOR, the Meal-worm ...........0 (secede eee eee eee eee eee 176 


The pupz and beetles found in salt in a meal-room, 176. The larvee 
had probably entered it as a convenient place for pupation, 176. The 
insect figured in its three stages, 176. Wherein it differs in appearance 
from T. obscurus, 177. A common species in Europe, whitherit has been 
distributed over other parts of the world, 177. Introduced in Chili to 
serve (the larva) for bird food, 177. The larve ejected from the human 
stomach, 177. Alarm caused by noises made by the beetles within a 
pin-cushion in a bed-room, 177. 
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PULVINARIA INNUMERABILIS, the Maple-tree Scale Insect..........-......- 177 


Destroying the maples in the streets of Brooklyn, L. I.,178. Destruc- 
tive also to grapevines and the Japan ivy, 178. Losses resulting from 
neglect of the insect, 178, The scale and its cottony secretion figured, 
178. Its abundance in Buffalo, N. Y., reported by Mr. Van Duzee, 178. 


GRYLLUS LUCTUOSUS, the Common Black Cricket............-..-- ae iS aaa 179 


The insects enter a house at night and destroy a new suit of clothes, 
179. The Gryllide not exclusively vegetarians, 179. A cricket that 
ate boots and shoes, 179. Indiscriminate feeding of crickets quoted, 
179. Clothing charged with animal matter attractive to them, 179. 
Why new woolen clothing may be eaten, 179. 


Supposed eggs under grasshoppers’ wings are of the above-named 
mite, 179. Valuable service that it renders in destroying grasshopper 
eggs, 180. Its transformations and habits, 180. Figuredin its different 
stages, 180. Reference to a detailed article on it, 180. Distributed over 
the eastern, central, and western States, 180. Preys on the eggs and 
perfect inseot of the lesser locust. Melanoplus atlanis, in New Hamp- 
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shire, 180. 
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| REMEDIES FOR THE PEACH-TREE BORER..........--- RPO eT ee eAT oS $8 


Young peach trees more exposed to injury, 181. Inquiry of the value 
of a wood ashes remedy proposed; 182. Figures of the moths, 182, 
. 188. Nota difficult insect to control by proper means, 182, Advan- 
tage of cutting out the borer, 183. All peach orchards should be pro- 
| tected from attack, 183. Long period of egg-laying of the moth, 188. 
The Bateham carbolic acid wash preventive, 188. When it should be 

: applied, 184. The Hale carbolic acid and Paris green wash, 184. 

| What it will accomplish, 184. Importance of hunting out and killing 
the borer, and how to do it, 184. The larva, coccoon, and pupa 
figured, 184. The Shaker peach-tree borer wash; preparation for, and 

F how it should be applied, 185. Protection from the borer by mounding, 
185. A new tree-protector of wire netting, 185. Recommendation 
quoted of treating infested trees with wood ashes above the roots, 186. 
The safety of this application questioned, 186. Mr. Woodward's 
method of protection, 186. 


AN ICHNEUMONIZED CATERPILLAR — INTERESTING CASE OF PARASITISM .... 


Inquiry of hop vine worm,” 186. Is an ichneumonized Sphinx 
! caterpillar, but probably not a hop vine feeder, 187. What the cocoons 
4 on the body were and what they indicate, 187. Figure of an ichneu- 
monized Darapsa Myron, 18%. The Sphinx parasite had again been 
parasitized by another insect, 187. The first parasite, Apanteles con- 
gregatus,—the secondary one, an undetermined Chalcid, 187. The 

other specimens inquired of may have been Grapta chrysalids, 187. 


A NEw ONION PEST, AGROTIS YPSILON (ROE) sam phe oes 2 as eaprws pace 
Inquiry from Canastota, N. Y., of a formidable onion pest, 188. Its 
injuries related, 188. Different from the onion pest of Orange county, 
N. Y., 188. Is probably the Agrotis ypsilon cut-worm, 189. The cut- 
worm and the moth it produces, figured, 189. Continued appearance 
of the moth from May to September, 189. The larval injuries may 
continue for an indefinite time, 189. Recommendation made for 
destroying the caterpillars, 189. Hand-picking should be resorted to, 
190. Kerosene emulsion applied while feeding at night would be 
- effective, 190. Results obtained from a soft soap solution, 190. Prob- 
ability that this cut-worm is cannibalistic, 191. The bred moth gave 
Agrotis ypsilon, 191. Length of its pupal stage, 191, 
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Tun STALK-BORER, GORTYNA NITELA, AS AN EXTERNAL FEEDER .........-- 


The caterpillar taken while feeding on the tassels of corn, 191. Tts 
well-known boring habits, 191. List of its known food-plants, 191. 
Figure of it and of the moth, 191. Frequently occurs in potato stalks, 
191. Its characteristic features, 192. Different appearance and habit 
of the corn-tassels specimens, 192. The injury caused will not be 
serious, 192. - 


Examples received from Oswego county, N. Y., with mquiry, 192. 
Reply sent to the Oswego Times, 192. Probably carried into Oswego 
county by the railroads traversing it, 193.. General appearance of the 
fly, 198. How its injury is inflicted, 198. A recent importation from 
France, 193. Where it occurs in the United States, 193. How its 
attack may be early recognized, 193. Importance of promptly report- 
ing all new insect attacks, 198. Observations on the attack in Oneida 
county, N. Y., 194. Its injuries at first greatly exaggerated, 194. 
They never prove fatal, 194. How they affect the cattle, 194. Where 
the fly breeds, 194. The larve may be destroyed by spreading the 
fresh droppings or applying lime to them, 194. When the fly entered 
New York, 195. Its spread over the State, 195. Attack may be pre- 
vented by greasy applications to the cattle, 196. Oviposition of the 
fly, 196. Reference to publications on the insect, 196. 


} 
: 
i 


WIRE-WORMS AND REMEDIES FOR-THEM..............cccec nese ccecsccscecs 197 3 


Efficient remedies are starvation through removing their food, and 
growing a crop of buckwheat, 197. A crop of mustard regarded in 
England as a specific against the wire-worm, 198. Figures of wire- 
worms, 198. They are often confounded with cut-worms and thousand- 
legged worms, 198. How cut-worms may be recognized, 198. A 
representative figure of the beetles that they produce, 199. Have 
received insufficient. study, 199. Reference to publications on them, 
199. A cut-worm and thousand-legged worm figured, 199. The ™ 
recent study of wire-worms made at Cornell University, 199. The 
experiments in remedies and preventives conducted, 200. Unsatisfac- 
tory practical results obtained, 200. Valuable life-histories worked 
out, 200. 
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Localities where protection from the rose-bug is hopeless, 200. The 
insect illustrated, 200. Its breeding grounds, 200. Uniform period 
for its flight therefrom, 200. Is usually controllable in New York and 
the New England States, 201. May be accomplished by beating from 
the plants into kerosene and water, 201. Spraying with kerosene 
emulsion successful in Maryland, 201. Another remedy found in 


sludge-oil soap, 202. Prof. Smith’s bulletin on the insect should be 
consulted, 202. 
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Injuries from the borer and inquiry how to kill it, 202. How the 
presence of the young borer may be detected, 202. Cutting out, the 
best remedy, 203. When the insect was first observed, 203. Described 
and illustrated by Dr. Harris in his usual graphic style, 208. Its 
increase in recent years, 203. The beauty of the beetle, 203. It 
attacks healthy trees, 204. Observations made upon it at Schoharie, 
N. Y., in 1859, 204. Its burrows beneath the bark described, 204. 
The grubs frequently girdle the tree, 204. How they disfigure the 
trunk, 204. Large number of maples killed by them at Bennington, 
Vt., 205. Their ravages at Glens Falls, N. Y., 205. When ovipo- 
sition occurs, 205. 


Figure of the insect, 205. Replying to inquiry, Paris green not 
serviceable against it, 205. Best remedy, perhaps, is trapping and 
killing the hibernated females, 205. Partial success in using counter- 
odorants to ward off attack, 205. When and how to use the traps, 
206. What the traps may consist of, 206. Search for and destruction 
of the eggs, 206. Killing the young squash-bugs soon after hatching, 
206. Value of the preceding methods, 206. Search should be made 
for the bugs injuring the main stalk below the surface of the ground, 
206. How this injury may easily be prevented, 296. High fertilization 
commended, 207. 
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Liability of the hop crop to, destruction by the hop-vine aphis, 207. 
Disastrous years can not be predicted, 207. The insect introduced 
from Europe, 207. The “hop-washings” in England, 207. Its life- 
history recently worked out; 207. Possible to preserve the hop crop 
from destruction, 207. Where the insect hibernates, 208. The ‘‘ stem- 
mother” figured, 208. The early spring broods on plum, 208. The 
migrating brood and figure of the “migrant,” 208. When to attack 
the aphis, 208. How its excessive multiplication may be prevented, 
208. Formula for the best insecticide for use, 209. How to apply the 
emulsion, 209. Formula for the English hop-wash, and its efficacy, 
208... Spraying to be repeated at intervals, 209. Preventives of 
attack, 210. 
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Aphides infesting muskmelon leaves in Lowell, Mass., identified as 
the above-named species, 210. The insect characterized, 211. Its 
injuries in Illinois, 211. Now for the first time observed in the eastern 
part of the United States, 211. A parasitic attack upon it, 211. Pro- 
fessor Forbes’ recommendations for destroying the aphis, 212. The 


-muskmelon “shoots” received show galls resulting from Cecidomyia 


attack, 212. The insect obtained from the galls, 212. It seems to be 
undescribed —if so, might be named COecidomyia cucumeris, 212. - 
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Plant-lice injuring cantaloupe and cucumber vines in Maryland are 
probably Aphis cucumeris, 213. How they may be killed by spraying 
with a rod and Vermorel nozzle, 213, The insect puncturing the 
blossom stems of the strawberry is probably the “‘flea-like negro- 
bug,” 218. Figure of the insect, 213. Its numerous food-plants, 218. 
Cultivation of two favorite food-plants (weeds) recommended as lures, 
213. Has recently proved destructive to cucurbitaceous vines in New 
Jersey, 218. Fish-oil soap said to be the best remedy for it, 214. 
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Oleander leaves from Jacksonville, Ala., with supposed fungus 
attack, show only the oleander scale, Aspidiotus nerii, 214. The scales 
figured and characterized, with figure of the male insect, 214. Its 
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OrrFice or THE Strate Enromo1oeist, 
Axpany, Wovember 25,1891. { 
To the Regents of the University of the State of New Y ork : 

GunttemEen. —I have the honor of presenting to your board 
my Eighth Report on the Injuriousand Other Insects of the State 
of New York, containing the results of observations and studies 
made by me during the present year. 

The year has not been prolific in insect life, either in the mul- 
tiplication of individuals of a species, or in the number of special 
pests. The abundance of insects varies greatly in different years. 
While this may, be, and often is, controlled to a large extent by 

‘the beneficent provision in nature of parasitism, through which 
certain classes of insects live wholly at the expense of others, it 
is still more largely due to meteorological conditions, varied in 
their nature and complex in their influences. Among these may 
be named drouth, excessive moisture, high temperature, severe 
cold, late and early frosts, depth of frost, winds, cold rains, 
continued rain, and absence or abundance of snow. Under such 
diverse and conflicting conditions, the aggregate of insect Injury 
for any year can never be foretold for months in advance, 
although in individual cases, as in the chinch-bug and the western 
locust, predictions for the succeeding season have been made and 
verified. An excessive abtindance of an insect pest in one year 
may be followed by its almost entire absence in the next, while a 
disastrous attack may suddenly be made upon a valuable crop by 
an insect long known but never before recognized as of the 
slightest economic importance. 

When to these fluctuations in insect life there is added con- 
tinually changing habits, wild food-plants deserted for cultivated 
ones, gradual extension of geographic range; introduction by 
commerce from abroad, etc., etc., it is not surprising that each 
year should bring to the economic entomologist new subjects for 
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Reference was made, and a brief notice given, in the Report for 
last year, to injuries to apple buds, blossoms, and leaves by the 
caterpillar of another Tortricid moth, Zmetocera ocellana (Schiff.), 
or the eye-spotted bud-moth — so named from an eye-like spot on 
its wings. The present year it has greatly multiplied in the 
“apple-belt” of Western New York; and its pernicious -work in 


eating into the buds, and destroying the blossoms, and feeding on 


the tender foliage, has materially lessened the production of fruit 
in many localities. A large orchardist in Wayne county has 
written me that he has found it almost impossible to check, in the 
slightest degree, its ravages, and that it has done him more harm 
than all other apple pests combined. A fullknowledge of its life- 
history, which we do not yet possess, will, it is hoped, reveal some 
simple and effective means by which it may be controlled. 

Of the comparatively small number of insects attacking the 
pear, and none of which have seriously interfered with its ceulti- 
vation, two insects have emerged from their obscurity during the 
present year, and have been the occasion of no little alarm in 
localities where they have abounded. Of these, the pear-tree 


Psylla pyricola Foerst.,— an aphis-like creature, has been quite | 


destructive in orchards in Greene and Columbia counties on ‘the 
Hudson river, through sucking the sap from the buds, leaves, and 
stems of the young fruit, and covering them and the twigs 
with an impervious coating of honey-dew. — Later in the season a 
fungus develops upon this viscid excretion and blackens the twigs 
and terminal branches of the infested trees as if they had been 
painted. From an orchard in Columbia county where the crop 
gave promise of yielding 1,200 bushels of pears—as the result of 
the operations of this insect, only 400 bushels of indifferent fruit 
was gathered. 

The other of the two is the pear-midge, Déiplosis pyrivora Riley, 
which had not, hitherto, been reported in the State of New 
York —its only known locality in the United States being 
Meriden, Conn., where it is believed to have been introduced 
from France about fifteen yearsago. The eggs of the parent midge 
are deposited in the blossom before they open, and the larvee there- 
from, to the number of twenty or more, burrow and feed within 
the young fruit wholly withdrawn from the reach of insecticidal 
applications. At maturity they escape from the fruit and drop 
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to the ground, where they bury for their transformation, to reap- 
pear the following spring as the winged midge. The infested 
fruit, with its interior eaten away, soon falls from the tree. The 
insect, wherever observed—in France, England, and in this country, 
has showh a decided preference for some particular variety of 
pear, while attacking most of the others. With us, the Lawrence 
has been the attractive one, to the extent of its crop proving 
almost an entire failure —at least nine-tenths of it having been 
destroyed both in Meriden, Conn., and at Catskill, N. Y. Notice 


‘of both of these insects will be found in the following pages, where 


the results of the studies made upon them are detailed. 

In my fifth report account is given of an attack on 
young pears at Rochester, N. Y., in which the fruit was com- 
pletely ruined by the gnarling, knotting, and-deformation caused 
by the punctures and feeding of one of the plant-bugs, Lygus 
pratensis (Linn.). A similar attack was brought to my notice 
during the early summer, occurring at South Byron, Genesee 
county, of a closely resembling species, Lygus imovitus (Say). The 
operation of the insect was carefully watched, and interesting 
observations made upon it. Fortunately, these injuries, while 
quite general, are not often severe. In only one other instance 
were they deemed of sufficient importance to merit report — in 


-Monroe county, where a crop of Seckels was badly gnarled in 


August from a second brood of the Lygus. 

Of other fruit insects of which complaint has been made, these 
may be noticed: The cherry aphis, Myzus cerasi (Fabr.), caused 
considerable injury in St. Lawrence county in the early part of 
July. The plum aphis, Aphis pruni Fabr., abounded in some 
plum orchards at Schoharie, N. Y., affecting the foliage quite 
severely. The plum curculio was unusually harmful in parts of 
Albany county. It is rarely so injurious in the eastern part of the 
State that it is necessary to resort to “ jarring” for its destruc- 
tion. At North Salem, Westchester county, the rose-bug, in the lat- 
ter part of June, is said to have almost ruined grapes and peaches, 
and somewhat later, vineyards in Jefferson and Oswego counties 
were reported as nearly destroyed by immense swarms of the 
same insect. According to an account received, the currant- 
worm, Vematus ribesii Scop., when threatening the destruction of 
the currant crop, at Millbrook, Dutchess county, early in June, 
was killed: by heavy rains occurring at that time. 
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The cow-horn fly, Hamatobia serrata R. Desy., which has been 
noticed in a former report, has made its appearance in a few, but 


widely separated, localities in the State, and its speedy general 


distribution may therefore be looked for, unless the measures 
recommended for the prevention of its increase shall be generally 
adopted. 

A new onion pest attacked the onion crop at Canastota, in Cen- 
tral New York, during the month of June. It was a dark-colored 
caterpillar of overan inch in length, which fed on the plants 
above ground, and overran the large fields of onions in the muck 
lands about Canastota, feeding also on weeds and other vegeta- 
‘tion. It was at first thought to be the same cut-worm that in the 
year 1885 was so exceedingly destructive in the extensive onion 
fields in Goshen and vicinity in Orange county. But its critical 
examination indicated it to be a different species, viz., Agrotes 
_ ypsilon (Rott.), and the subsequent rearing of the moth proved it 
to be that common insect, which had not been recognized before 
as an onion feeder. 

From Chenango county an estimate was received of twenty per 
cent injury to corn from cut-worms— the species not identified. 

Epilachna borealis (Fabr.), the northern lady-bug— quite 
exceptional in its family for its injurious habits, has again been 
destructive this year in its extraordinary numbers, to melon and 
squash vines upon Long Island. 

Most of the above, together with others not here referred to, 
are noticed in the body of the report. 


It gives me pleasure to réport an increasing interest each year 
shown by the people of the State in the work of this Department. 
This is particularly marked on the part of the agricultural commu- 
nity, who are thoroughly awakened to the importance of protect- 
ing their crops from the steadily increasing hosts of their insect 
enemies. So frequent are the requests from farmers and fruit- 
growers for information and for aid, that almost my entire time 
during the year has been occupied in the study of these successive 
attacks, and of the best methods for their control. While service 
rendered in this direction is beyond question quite as valuable as 
any other that may be given, still it is necessary that a certain 
amount of purely scientific work should accompany economic 
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| studies, if their published results are to be accepted as valuable 


scientific contributions. _ 

The collections made during the year were not as large as in 
some preceding years, owing to the shorter time that could be 
spared from office duties, and from a lesser abundance than usual 
of insect life. Particular attention was again given to the insects 
occurring in high altitudes in the Adirondack region, the fauna 
of which has been so imperfectly explored. Several new and 
many valuable forms were obtained in Essex county, in the towns 
of North Elba, Wilmington, and Keene, and life-histories, more or 
less complete, worked out. 

Contributions to the collections have been received from a larger 
number of donors, but aggregating less in the number of specimens 
than reported in 1890. As of special value may be particularized 
a package of alcoholic specimens of Lepidoptera from Mr. H. G. 
Dyar, of New York city, mainly of rare larval forms, collected by 
him in the Yosemite valley, Cal., and described in scientific 
journals, 

The report herewith submitted contains, under the division of 
Insurious Insxcrs, a somewhat full notice of the several species, 
after the manner in which I would be glad to present most of the 
insects embraced in these reports, i. e., in so general and full an 
account, drawn from their literature and combined with new 
observations as may afford ample means for the arrest of their 
depredations, or their protection if desirable. But. this, under 
the requirement for the completion of the report in readiness for 
printing on the first of October, is impracticable. I have, there- 
fore, embodied under Nores on Various Iysxcrs, such briefer 
notices as seemed worthy of placing on record at the present 
time; and under Inszor Arracks: Tavirk RemEpres AND PrE- 
vENTIVES, notices of several of the more interesting attacks of 
the year, together with approved remedies for some of the long 
and well known insect pests. 

The Appendix contains two addresses made before State 
boards of agriculture by the Entomologist, and a list of the 
principal publications of the Entomologist during the year, of 
which fifty-seven are named and brief summaries given ; also 
the usual list of the contributions to the collections of the 


department. 
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ss ANIURIOUS INSECTS 


Synchlora glaucaria (Guenée). 
The Raspberry Geometer. 
(Ord. Leriporrera: Fam. GxoMETRID 2.) 


- Aplodes glaucaria GuENGE: Hist. Nat. Ins.—Lepidop., ix, 1857, p. 377. 
Aplodes rubivora RILEY: 1st Rept. Ins. Mo., 1869, p. 129, pl. 2, fig. 25. 
Aplodes rubivora. WaLss-RILEY: in Amer, Ent.,i, 1869, p. 247 (ident. from, 
' ‘New Jersey). : 
Aplodes rubivora. TREAT: in Amer. Ent.—Bot., ii, 1870, pp. 203-205, fig. 120. 
Bunemoria gracilaria PACKARD: in dth Rept. Peab. Acad. Sci., 1873, p, 77. 
Synchlora albolineata PACKARD: in id. p. 75. 
_Aplodes rubivora. SAUNDERS: in Rept. Ent. Soc. Ont. for. 1878. 1874, pp. 15,16, 
fig. 10 (habits, etc.). 
Synchlora rubivoraria PACKARD: Mon. Geomet. Moths, 1876, p. 382, pl. 10, 
fig. 85, 
Synchlora rubivoraria. FRENCH: in Trans. Ill. Dept. Agr., xv, 1877, App., Dp. 288; 
in 7th Rept. Ins. Hl., 1878, p. 238 (brief description of larva and its 


‘ habits); in Trans. Ill. St. Horticul. Soc. for 1881, n. s., XV, Pp. 198 ( brief 


description). 
Synchlora glaucaria (Guen.), Hutst: in Entomolog. Amer., ii, 1886, p, 141. 
Synchlora rubivoraria. SAUNDERS: Ins. Inj. Fruits, 1889, p. 816, fig. 330 (brief 


account). : 
Synchlora rubivora, EDWARDS (H.): Bull, 35, U. S. Nat. Mus., 1889, p. 102 


* (ref. to descr. early stages). 
Synchlora rubivora, LInTNER: in Rural N. Yorker, L, 1891, p. 577 darva and 


habits). —— ; 
Synchlora rubivora.-RILEY-HOWARD: in Insect Life, iv, 1891, p. 157 (in 


— = Jamaica). 
Synchlora glaucaria. SuirH: List Lepidop. N. A., 1891, p. 57, no. 3460. 


A Strange-looking Caterpillar. 


That the two strange-looking caterpillars of this insect, received 
from New Haven, Conn., on the 27th of July, were the first of the kind 
that had come under my notice, would indicate not very acute powers 
of observation — unusual mimetic concealment in the larva —or that 
the insect is not of frequent occurrence in the State of New York. 
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The caterpillar and the moth that it produces are represented in the 
accompanying figure, but the reader, if not an entomologist may need 
to be told that the former is 
jnténied to be shown i tile 
little irregular bunch adher- 


looking as if it were merely a 
voll of vegetable “ material 
that had been carried about 
in the winds before finding a 
.temporary resting-place. 
Only upon examining care- 
fully could the outline of a 
larval form be made out 
within it, nor would it then be 
accepted as a living being, 
unless it could be seen to 


Fig 1.—The raspberry-geometer. SYNCHLORA GLAUCARIA: ynbend and commence to 
a, the caterpillar; b, one of its segwents enlarged | l ihe here t 
to show the spines; c, the moth; d, wings enlarged. travel over e berry or to 


(After Riley.) feed upon it. 

The raspberry geometer, as it is popularly called, is a small 
“measuring-worm,” “inch-worm,” or “looper”—names that are 
borrowed from the peculiar mode of progression in the family of 
Geometride to which it belongs, the caterpillars of which travel in a 


series of loops, as if surveying or measuring land. Supported on the 
terminal legs and extending the body to the utmost, they grasp the 
twig or leaf, and bring forward the hinder legs in contact with the 
front. The intermediate portions of the body which are unprovided 
with the legs that are present in most other families, are curved upward 
by the movement in the form of the capital letter omega in the Greek 
alphabet. 
Concealment or Mimicry. 

While many of the geometers when at rest extend their body 
upward from the branch in a straight line, counterfeiting almost 
exactly a twig, this one rests upon the berry in a close loop. When 
motionless in this position, no one would suspect it of being a living 
animal form. Its concealment is made almost perfect by the bits of 
vegetable material within which it hides itself. From its body a 
number of spines project, as shown in one of its enlarged segments at 
} in the figure. To these and at other points, it fastens the anthers of 
the raspberry blossoms and other bits of vegetation so thickly as to 
almost conceal its true form. It is strange that the anthers should be 


ing to the berry at a, and . 


| 
| 
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specially chosen for this purpose, but the fact has been stated by 

several writers, and the entire covering of the two received by me, 

consisted of these organs. ee, Leis 
So perfect is the concealment of the caterpillar or its mimicry of a 


blighted blossom, that it might be supposed that the immunity from 


its natural enemies which it must secure in this manner would promote 
its multiplication and make it a quite common insect; but on the other 


hand, its disguise might easily, before ‘it had attained a conspicuous 


size, permit of its being swallowed unsuspectingly, with the berry.!'. 


Indeed, a writer has remarked:* ‘‘The lovers of these most exquisite 
fruits, the raspberry and the blackberry, are often greatly disgusted. by 
the discovery of the fact that instead of the delicious berry which 
they expected to enjoy, they are munching the small caterpillar under 
consideration.” 
The Caterpillar Described. 
The caterpillar has been described by Professor Riley as follows : 


Average length, 0.80 inch. Color light yellowish-gray, darker just 
behind each joint, and very minutely shagreened all over. On each 
segment a prominent pointed straight projection on ‘each side of the 
dorsum, and several minor warts and prickles below. Two very 


‘slightly raised longitudinal lighter lines along the dorsum between the 


prominent prickles. Ten legs. 
The above description, although brief, is probably all that will be 


‘needed for its identification, in consideration of its peculiar appearance 


and habits above given and illustrated. 


The Moth. 


The moth is a delicate creature, of about a half inch expanse of 
wings, of a pale green color, having both pairs of wings traversed by 
two whitish cross bands... More minutely described, to distinguish it 
from allied species: — 

Pea-green; a white stripe between the antenne, which are also white, 
and beneath pale testaceous; palpi and legs white; front and pectus 
green; a green stripe on the fore trochanters. Palpi very long, 
extending out nearly twice the length of the head, greenish or reddish 
at the tip. Fore-wings with the costal edge white; a basal curved line, 
slightly dentate on the venules. Discal dot very linear, pale, obscure. 
Outer white line parallel with the outer edge, dentate on the venules; 
edge with white dots on the venules; fringe pale green. Secondaries 
with a much curved basal white line, a linear, small, white discal dot; 
outer line very dentate on the venules, much more so than the same line 
on fore wings; fringe pale, edge with white dots on ends of venules. 
Beneath, fore-wings testaceous, whitish on costal edge; fringe white; 


* 41st Report on the Insects of Missouri, 1869, p. 139. 
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anterior half of wings greenish, posterior [half] whitish. ‘Secondaries 
whitish; the line appears, though very Pipe Abdomen green, 
of body, &, 0.33; 2, 0.43. ' 


streaked mesially with whitish. Length 
Expanse of wings, 0.65—1.08. (Packard.) 


Its Natural History. 


The early life-history of the raspberry geometer is not known. Its 
eggs are probably deposited on the leaves of the raspberry and the 
blackberry near the blossom buds in May or June, according to the 
latitude, and the caterpillar feeds at first upon the tender leaves, but as 
soon as the berries begin to ripen they constitute its entire food. At 
or about the time of the ripening of the berries the caterpillar having 
reached maturity, it selects a suitable spot upon a leaf or twig where it 
forms a slight cocoon for its pupation. A few days only are passed in 
this stage when the moth makes its appearance —in the latter part of 
June in Texas, in July in Illinois, in August and September in New 
York and New England. 

One of the two caterpillars received from New Haven either escaped 
from its box or was devoured by its: associate; the other, after having 
fed for nearly two weeks upon raspberries, commenced making its 
cocoon on August 8th, and had completed it on the following day.* 
Two days later (11th) the pupa could be seen through the thin meshes 
of the cocoon, of a pale brown color, with darker spots and lines, and 
about one-third of an inch in length. After a two weeks’ pupation the 
moth was found in the box on the 23d of August. 

A specimen in my collection bears date of August 3, 1873, taken at 
Schoharie, N. Y., and another from the collection of the late W. W. 
Hill, “ July, 1871, Lewis Oo., N. Y.” 


~ 


The Cocoon. 


The inclosure for its pupation hardly deserves the name of a cocoon 
as it consisted only of about a dozen pieces of varying sizes taken from 
the sepals of the calyx of the berry, and arranged over its body and 
connected by some coarse threads, so few in number that they barely 
sufficed to hold the pieces together. The pupa was fastened within by 
its terminal tip caught in some silken threads. 


Abundance and Distribution. 


The principal interest pertaining to this insect lies in the possibility 
of its not being detected when the berries to which it is attached are 
eaten; but, in that event, no harm will ensue, or even a nauseous taste 


¢ 
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‘be experienced, such as attends the presence of one or two of the 


minute plant-bugs that so frequently infest the raspberry. It has 
never been known to occur in such numbers as to mar the fruit, 


_ although, aceordin g to Professor Riley, it has been somewhat numerous 
in Ulinois, It has a large distribution over the United States, being 
reported by Dr. Packard from Maine, Massachusetts, New York, New 


Jersey, Missouri, Kansas, Texas, and Alabama. An example of appar- 
ently this species occurred among collections made by Mr. T. D. A. 
Cockerell, in Jamaica, West Indies. — 


Bucculatrix Canadensisella (Chamb.). 
The Birch-leaf Bucculatrix. 


(Ord. Leriorrexa: Fam. Trxerp#.) 


_ CHAMBERS: in Canad. Entomol., vii, 1875, p. 146 (imago) ; in U.S. Geolog.-Geo- 


graph. Surv., iv, 1875, p. 133 (citation). 
Lintner: ‘3d Rept. Ins. N. Y.,” in 40th Rept. N. Y. St. Mus. N. H., 1887, p. 135. 


_ PackaRD: 5th Rept. U. 8. Entomolog. Commis., 1890, p. 507 (larva and moth), 


p. 508 (Tineid larva); in Insect Life, v, 1892, pp. 14-16, fig. 3 (occur- 
rence in Rhode Island). , 
Ri.ey-Howarp: in Insect Life, v, 1892, p. 16, fig. 3 (in New York, Mass., and 
parasitic attack). 
Fiercurer: in Rept. Min. Agr. on Exper. Farms for 1892, pp. 156-158, fig. 14; 
same in Rept. Ent.-Bot , 1892, pp. 14-16, fig. 14 (general account). 


Mrs. H. D. Graves, of Ausable Forks, N. 'Y., to whom many obliga- 
tions are due for interesting and valuable observations made upon the 
ingect pests of Northern New York, has kindly communicated’ the 
following notes upon recent operations of the above-named insect, 
under date of September 8, 1891: 


“The Insect at Ausable Forks. 


I send herewith some birch leaves and worms, illustrating the con- 
dition of all the birches in this vicinity. ihe leaves sent are from a 
cut-leaf birch on my lawn. Lindens, maples, and dogwood standing 
near are entirely free from attack. In a ride of thirteen miles that I 
took through the country yesterday, all the bireches could be dis- 
tinguished at a long distance by their burned looking foliage, while all 
other trees were green and fresh. About three weeks ago I first 
noticed: the. falling of the. leaves from my tree, but being busily 
occupied at the time I did not examine into the cause, and now the 
tree is spoiled for this year. Ido not believe that there is a perfect 


leaf upon it. © 
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oh The attack was Fecaeulaed: as identionl wah one that had come ater 


(he 
ace 


my notice in the summer of 1886, through a letter and examples of the 
eaten foliage of a yellow birch, Betula hiea, and the infesting insect, : 


received from Mr. Shelby Reed, of Scottsville, Monroe-county, N. Y., as 
_was briefly noticed in my “Third Report,” as above cited. Mr. Reed, 


writing September 14th, stated: “Trees infested with the insect have _ 


a brown and scorched appearance, and light comes down through the 
thickest of the foliage as through a softened skylight.” 

The leaves sent for showing the injury to the foliage caused by the 
insect, had very nearly all of the green parenchymal matter eaten away, 
leaving only the transparent epidermis of one side as a thin transparent 
film. In a few instances only, 
had this film been broken or 
pierced into holes of micro- 
scopic size. It was interesting 
to see how thorough had been 
the work of dissecting out the 
parenchyma from between the 
epidermal reticulations, Only 
here and there had a cell 
escaped —all of them united, 
over the entire surface of some 
of the leaves, not exceeding a 
square quarter-inch. It was 
the most remarkable and 
beautiful leaf dissection that 
had ever come under my ob- 
servation, far exceeding in 
delicacy any of the “skeleton= 


we 9 He 
Fia. 2.—- BuccunatTrix CANADENSISELLA: ct, Skeletonized Tbs which we are often 


leaf; b, molting cocoon; c. larva; d, head of larva; called upon to admire. That it 
é, anal segments of larva; /, same of pupa; g, cocoon 
with extruded pupa skin; 2, moth —all enlarged. could have been executed by 


(From Insect Life.) so small a larva, seemed sur- 
prising, until it was learned from Mr. Reed that it was the concerted 
work of large numbers — forty-eight of the little caterpillars having 
been counted by him on a single leaf, 

The leaves of the cut leaf birch received from Ausable Forks, were 
less eaten than the above — only. about one-half, on an average, of the 
parenchymal matter having been removed. It is probable that the 
native birches, in their “burned looking” foliage, had been more 
seriously affected. At a,in Figure 2, a partly skeletonized leaf is shown. 
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' bilobed, of a pale brown color, with the otelli 


green, sometimes of a yellowish cast, having 
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The Caterpillar. — : 

The full-grown caterpillar measures less than a quartcr of an inch in 


length — more exactly, from 0.18 to 0.22 of an inch. It is of aslender 
_ form, tapering considerably at each extremity, and with deep incisures 


between the rounded segments. The head is long, projecting, slightly 


and mandibles black; width of head about half 
that of the first segment, and one-fourth or less, 
of the central segments. The body is dull pale 


short hairs on the setiferous spots, and some Nala 


longer ones elsewhere, particularly at the ex- Fie. 3—Caterpillar of ee 
P ea 


f Bucculatrix, Buco 


tremities, as shown at cin Figure 2, but omitted rnrx CANaDENSISELUA, side 
; rsal view (orig- 


by the engraver in Figure3. The terminal pair inal. . 


of prolegs are projected behind: the other prolegs are so short that _ 


the apodal segments also have the appearance of being employed for 


locomotion. 

The caterpillar walks slowly, and when disturbed, drops from the 
leaf and hangs suspended by its thread. If brushed from the leaf to 
the table or a smooth surface, it twists vigorously about, in violent 
contortions, as if to frighten away, or to escape from, its enemies. 


Its Molting Cocoon. 


In addition to the two New York localities mentioned,, the insect 
is also known to occur in Albany. After its reception from Ausable 
Forks, in Essex county, the birches in Washington Park were examined 
for it. Leaves eaten after the peculiar manner of the larve, to a 
moderate extent, were found, but none of the ribbed cocoons.. Ona 
number of the leaves were small rounded silken patches, which were 
identified as the retreats made by the larve during their molting 
periods—apparently in two sizes. They had been described by Dr- 
Packard, in the 5th Report of the U. S. Entomological . ommission, as 
“ Orbicular, 2 to 3mm, in diameter, of white silk, inclosing the larva 
eurled up within,” and referred to an “ unknown ‘ineid.” Different 
names have been given to these interesting objects by recent writers, as 
cocoonets, cocoons, and pseudo-cocoons. They are, strictly speaking, 
cocoons, but as it might be confusing to refer to them by this name, 
any misapprehension would be prevented by calling them “ molting 
cocoons,” as suggested by Mr. Brunn in the first description of the 
structure. Their manner of construction, entrance into them, and 
occupancy will probably be found to agree with that. of the larva of 
Bucculatriz pomifoliella, minutely given by Mr. A. E. Brunn, in the 
Second Report of the Department of Entomology of the Cornell 
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University Experiment Station, 1883, p. 158. As the 


Pe 
When the larva has made a mine from one-half to three-fourths inch 


long, which it does in from four to five days, it eats its way out through 


the upper surface; then somewhere on the upper surface of the leaf it 
weaves a circular silken covering about one-twelfth inch in diameter. 
Stretched out on this network, the larva, which is now 2.6 mm. long, 
makes 2 small hole in it near its edge, then, as one would turn a somer- 
sault, the larva puts its head into this hole and draws its body after. 
Arriving inside the “molting cocoon,” as it may be termed, on its 
back and doubled in the shape of a horseshoe, the larva is then ready 
to strengthen the cocoon and close the opening which it made in enter- 
ing. The larve make these cocoons in from fifteen to thirty minutes, 
and usually within two hours after leaving the mine. * * * Havin 

molted, the larvee leave their cast-off skins in the molting cocoons an 

cut their way out; they remain in these cocoons in most cases less than 
twenty-four hours. 


-The molting cocoon is represented at,d, Figure 2, showing its _ 


peculiar central spot, or depression, or both. 
rae The Cocoon. 


The cocoon is a pretty little object with its five, or sometimes six, 
sharp ridges,* of which four are seen in a dorsal 
view, crossing over its entire length from one end 
to the other in parallel lines and uninterrupted 
except,as they may be broken near one end 
where the cocoon is joined in its construction. 
The base is flat; the ends rounded; color, yellow- 


Fie. 4-Cocoon of the green. Length, 0.15 to 0.19 inch; breadth, 0.05 
birch-leaf Bucculatrix, - x} 
Bucounarrrx Canaprn- ICH. 


SISLLA; side view and F 5 ais ‘ 
Reanieore Corigbial). It is quite different in appearance from that of 


Bucculatrixe pomifoliella Clem., in several particulars, viz.: in its yel- 


~ 


low-green color, instead of 
white; its sharper and more 
distinct ribs; its rounded in- 
stead of pointed ends; its base 
flattened to nearly its broadest 
diameter in place of being 
strongly contracted at the 
sides; its ridges distinct to 
the extreme tips instead of 
uniting near them; and the 
more conspicuous joining of 
the cocoon near one end, | Co- Fie. 5.—Apple-leaf Buceulatrix, BucoutarRix Pomt- 


: x FOLIELLA; a, piece of twig covered with cocoons; b, 
coons are represented in cocoon enlarged: c, the moth, enlarged. 


ih 


ne 


*Mr, Fletcher (loc. cit.) gives “about eight prominent ridges,” and Dr. Packard, ‘ eight 
sharp, high ridges.” I never saw them with so many. 


- not accessible to many, the description 1s quoted: 7a 
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. Figures 2g and 4, Those of Bueculatrix pomifoliella are shown, for 
~ comparison at @ and 6 in Figure 5. ; 


‘ 


The cocoons have only been: observed upon the leaves, but as they 
are seemingly too few for such an abundant larval presence, it is prob- 
able that many of them are made on leaves that have fallen to the 


_. ground, or possibly, on or beneath the bark of the trunk, or even on 


adjoining trees and shrubs, as some of the species of Bucculatrix are 
known to have a fondness for traveling. None were found on the 
small twigs that have been sent me with the leaves. 

The construction of the cocoon is an interesting operation to watch, 
It differs in method from that with which we are familiar in many of 
the Bombycid and other moths where the caterpillar spins its thread 


around it, and gradually hides itself from view. In its early life the 


pirch-leaf caterpillar had been an outside builder, as will be noticed 
hereafter, and its habit is not abandoned in this its mature stage. 

The cocoon is apparently commenced by the caterpillar marking out 
with a few threads laid upon the surface of the leaf the outline of one 
end. From this, as the base of operations, the ribbed walls are built 
up in the following manner: Its thread is fastened at one end of the 
basal line, and then carried over in the required curve and at a slight 
elevation to the other side where it is fastened to the base. The 
thread continues ‘to be carried from one side to the other, but 
not in single curves made by one sweep of the larval head. If 
closely noticed through a lens (as these observations were made), 
the head will be seen moving in a series of concave curves, rest- 
ing momentarily at the four or five points where the ribs are being 
formed. Thread after thread is thus rapidly carried over; the base is 
gradually widened as it approaches the middle part; the short curved 
sweeps of the ‘larval head build in the ribs and the depressed portion 
between them, while each thread is applied, and apparently adheres 


closely, to the preceding. This is continued without cessation, and as 


_ the building progresses the caterpillar gradually moves backward before 


ite advance. Whether its eyes or the length of its head serves as the 
only measure for the diameter of the cocoon is not known. Possibly 
its body- may be used as a guide after the manner of, the caterpillar of 
a Limenitis. butterfly, which repeatedly during the construction of its 
hibernaculum creeps within it as if to test the dimensions of the silken- 
lined leaf-tube within which, with entrance left unclosed, it is destined 
to pass the winter. 

When the cocoon is about three-fourths completed, a new procedure 
ensues; the caterpillar arrests its work, turns itself about, and moves 
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Pleas “The aioe end slew, preted cy and is ise 
ward on the same plan and in the same manner as before, Gatil the t ae 
. portions are united. Sometimes the joining is so accurately made eee 
it can hardly be detected; the ridges are in exact line and only a slight 
elevation or other irregularity i is visible. In others the ridges, instead © 
of aligning, are interposed at the suture, and a perceptible hump marks x 
the place. For a short time longer the caterpillar may be seen through 
the translucent walls, actively twisting its front segments backward 
‘and forward, as additional threads are being thrown over the joining 
_to unite the two portions, and the strangely 3 ingenious piece of insect 
~ architecture is finished. 


‘Since the above was written my attention has been drawn to the 
detailed account given by Mr. Chambers in the Canadian Eatomolo- 
gist, vol. xiv, 1882, pp. 157-160, of the building of the cocoon of 
another species of Bucculatrix, viz., B. ambrosicfoliella, It differs 
materially from that above described, in that “a reticulated frame- 
work” is at first constructed (of which a diagram is given by Mr, 
Chambers), and “the cocoon proper” afterward spun within it. 

No specimens of the cocoons of B. Canadensisella are at hand 
which would serve to show if they also are double, but I would expect 
to find them single — simply reinforced with additional threads 
within. 

T am unable to reconcile what I saw, or at least thought that I saw, 
in the construction of the cocoon of B. Canadensisella as above 
described, with Mr. Fletcher’s account of the same operation, given in 
his Annual Report for 1892 (Zoc. cit.); “A mat was first spun on the 
surface of the leaf, then the foundations of the ribs were begun.- 
Little by little they were continued, and the meshes of an open net- 
work stretched between them, the caterpillar all the while retreating 
backwards as the structure advanced.” 

There was certainly no “open network” in the cocoons that my 
caterpillars built before my eyes. Strange that they should have done 
so differently from what they ought to have done “according to the 
books.” Mr. Chambers, who was a close student of the habits of 
Bucculatrix larvae, has stated: “All other known species of the genus, 
save one, make these ribbed cocoons, and to do so, they must work 
much as this [ambrosicefoliella| does.” 

The building of the cocoon of the common B. pomifoliella has 
probably never been observed, as no account of it has been given to us. 
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ioe | “The Moth. 
The moth is so well shown in Figure 2, that it can hardly fail of 


recognition when the comparison is made, but, as of possible service to 


the student, the original description by Mr, Chambers is transcribed: 
- Head white; tuft tipped with dark reddish-brown, and the face 


faintly tinged with purplish fuscous. Upper surface of the thorax | 


brown margined by white. Base of the fore-wings white, followed by 
an oblique brown fascia, which is nearest the base on the costal margin, and 


} _ is followed by an oblique parallel white fascia; all of these are placed 


on 
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before the middle, and are fi owed by alarge brown patch which oecu- 
pies the entire wing to the cilia [cilia], except that it contains a white 


spot on the middle of the costal margin; the brown patch is margined _ 


before on the dorsal margin of the wing by a small tuft of raised 


brown scales; at the beginning of the dorsal cilie is‘a white spot placed 


a little before, but becomes almost confluent with a long er white costal 
streak; behind these streaks to the apex of the wing is pale brown, 
with a darker velvety brown apical spot; cilie pale yellowish, with a 
dark brown hinder marginal line before their middle, not extending to 
the costal cilix. Expanse, of wings, three-eighths of an inch.— From 
Canada. 

Mr. Fletcher's description of the fore-wings will give a better idea 
of their general appearance: 

Wings crossed with silvery white bars; three of these run from the 
outer edge about half way across the wings obliquely toward the apex, 
and there are two shorter subtriangular blotches on the inner margin of 
each fore-wing. These latter, when the wings are closed, form two 
white dorsal saddles, the anterior of which is slightly the larger and is 
followed closely by a tuft of raised black scales. At the extremity of 
the fore-wings are also several raised black scales, a few of which are 
separated into an apical spot by an irregular narrow white band. ‘The 
cilia of the fringes are pale brown. 


Life-history and Habits. 

The life-history of this insect is as yet unknown. Neither the eggs 
of the moth or the mining operations of the larve have been observed. 
The following seemsto be about all that is known of the insect: 

Larve-had_ built their cocoons at Ausable Forks, N. Y., on September 
8, 1886. . Of examples received from Monroe county, N. Y., on Septem- 
ber fourteenth, a few had already made their cocoons, and the follow- 
ing day nearly all had completed or commenced their construction, 
The larva eats the parenchyma out of both sides of the leaf. In con- 
finement it walks slowly, often dropping down and hanging by a thread, 
The first week in September larve were seen within their molting 
cocoons, and previous to that had been noticed feeding exposed and 
eating little holes in the upper surface of the leaves, at Brunswick, Me. 


140 
They were apandestt in PAE a during os > eae week 
tember, 1892, on Betula populifera. (Pacisard.) ; 

Larva received September ¥3 and 15, 1890, from Massachusetts, @ ga 
cocoons later, moths from which emerged from January until 
(Riley-Howard.) 

The injuries of the larvse become noticeable in SA dae when ce BS 
leaves assume a rusty or burned appearance and fall prematurely. Since i 
1890, all varieties of birches in the vicinity of Ottawa have been © 
attacked, but Betula alba most severely; B. papyrifera and B. lutea ; 
almost as severely. They are particularly, partial to the European cut- 
leaf weeping-birch., A few cocoons haye been found on twigs, but the — 
main body must spin elsewhere. They are not spun on the leaves 
except in confinement. (Fletcher.) ree 


Distribution. 

Thus far, the insect has only been reported from Canada, New 
‘England States, and New York, but it will undoubtedly be found to 
have a wider distribution. It was originally described from specimens 
received from Mr. F H. Belenger of the Université Laval, Quebec. 
The recorded localities are Ottawa and vicinity (Fletcher). Bruns- 
wick, Me.; Bristol county, Mass.; Providence, R. 1 (Packard). East 
Norton and West Bridgewater, Mass. (Riley-Howard). Scottsville, 
Plattsburg, and Albany (Lintner). 


Remedy. ; 

Whenever it shall be found necessary to check the attacks of this . 
insect, on ornamental or shade trees, it can be done by spraying the 
foliage of the infested tree during the latter part of August or the 
first of September with a weak mixture of Paris green or Lenses 
purple—one pound to 300 gallons of water. 7 


Diplosis pyrivora Riley. 
The Pear Midge. 
(Ord, Diprera: Fam, Cecrpomyip &.) 


? Cecidomyia nigra MEIGEN: Syst. Beschr. bek. europ Zweifl. Insek., 1818, pl. 
iii, fig. 11; cited in Macquart’s Hist. Nat. Ins.—Dipt., i, 1834, p. 161, 

?Cecidomyia nigra Meig.: SCHMIDBERGER, in Kollar’s Ins. Inj. Gard.-For.- 
Farm., 1840, pp. 292-295 (general account), 

? Cecidomyia pyricola NORDLINGER: Die Kleinen Feinde, 1869, p. 622. 

Cecidomyia nigra: ORMEROD: [7th] Rept. Obs. Inj. Ins., 1884, pp. 52-64 (opera- 
tions, habits, remedies). 
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Cecidomyid larva SurrH: in Ann, Rept. Dept. Agricul. for 1884. 1885, pp. 396- 


398, pl. 9, fig. 6 (at Meriden, Conn., larva figured). : 

Diplosis nigra [2]. Ritmy: in Ann: Rept. Dept. Agricul. for 1885. 1886, pp. 
983-289, pl. 7, figs. 2, 3, 4 (history, habits, description, remedies, etc.); 
in Wien. Entomolog. Zeit., vi, 1887, p. 201. 


_ Diplosis pyrivora Riey-Howarp: in Insect Life, i, 1888, p. 120 (m England); 


in id., ii, 1889 (in England); in id., iv, 1891, p. 161 (in New York). 
Diplosis pyrivora. M®aDE: in Entomologist, xxi, 1888, pp. 123-1381. 
Cecidomyia nigra. BLOOMFIELD: in Ent. Month. Mag., xxiv, 1888, p, 273 
. (operations in England); in id., xxv, 1889, p. 823. 
Diplosis pyrivora. LINTNER: in Albany Eve. Journ., May 30, 1891, p. Bios 
in The [New York] Sun, June 1, 1891, p. 3, ¢. 5; in Oswego Daily 
Times, June 8, 1891, p. 5, c. 2, 8; in Garden and Forest, June 10, iv, 
1891, p. 276; in New Engl. Homestead, June 13, 1891, xxv, p. 249, c. 4; 
in Canad. Entomol. xxiii, 1891, p. 223. 
Pear midge. Con: in Count. Gent., lvi, 1891, p. 896 (injuries lessening). 
Diplosis pyrivora. SwirH: in Insect Life, iv, 1891, p. 45 (im New Jersey); in 
Ann. Rept. N. J. Agr. Exp. St. for 1891, pp. 397-402, figs. 18, 19 (life- 
history, spread, remedies); in Insect Life, v, 1892, p. 94 (in New Jersey). 
Cecidomyia nigra Meig. RirzemMa Bos.: Tierische Schadlinge und Nitzlinge, 
1891, p. 587. ee 
Cecidomyia nigra Meig: THEoBaLp: British Flies, 1892, p. 64 (in England). 


The Pear-tree Seriously Attacked. 
It is quite remarkable that while the apple tree has drawn to it, in 


this country, 280 known species of attacking insects, and a large 
number of them quite injurious ones, the pear tree should have so long 


escaped with but a moderate amount of insect injury, either to its 


trunk, its foliage or to the fruit. Its worst enemies have never been 
very destructive, and nearly all of them are only of occasional oceur- 
rence and local in their operations. Mr. E. P. Powell, a successful 
pear grower in central New York, has recently written: “The apple 
has four serious enemies [referring to the codling-moth, the tent-cater- 
pillar, the apple-tree aphis and the fall web-worm], while apart from 
blight, the-pear has none.” 

At the present time, this favorable condition of the pear seems to be 
seriously threatened, and pear growers in the Hudson river valley are 
confronted with two small insect pests, either of which, should it con- 
tinue to multiply and extend, as it gives promise of doing, would prove 
a greater obstacle to successful pear culture than all of our other pear 
snsects combined. While the pear midge confines its operations to the 
fruit, the pear Psylla not only blights the fruit but may so impair the 
vitality of the tree as eventually to kill it. This last-named insect will 


be noticed hereafter. 
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What the Pear Midge Is. 


The iret insect is a small, grayish-colored, delicate-winged, onde 
bodied, poe ieee fly, of the general appearance of the minute flies. 
which are commonly known — 
as gnats or midges. With — 
its. wings expanded, its 
spread would be about one- 
fifth of an inch. It is rep- 
resented in Figure 6, at a. 
The larva of the fly, found 
feeding within the young 
fruit, when full-grown, 
about the first of June, is a 
thick-bodied, pale-yellow, 
footless “maggot” (as the 
larva of flies, is usually 
called), somewhat pointed 
at the ends, and of about 
one-tenth of an inch in 
length. Those familiar 


with the appearance of the 


Fa. 6.— The Pear Midge, Drptosts pyrivora: a, the female, wheat-mid ge ( Diplosis tri- 
side view; b, genitalia of male, from side; c, pupa—all 
much enlarged; d, antenna of male; e, antenna of female, tict), commonly known as 


still more enlarged. the ‘“ weevil,” would at 
once recognize the resemblance of the two forms, as they belong to 
the same genus, and are not much unlike. 


Its First Notice in the United States. 


~ 


It is believed that this insect is an European species, and that it was 
introduced in this country in the year 1877, in an importation by 
Messrs. Coe Brothers, of Meriden, Conn., of pear stocks from France — 
the pup being contained in the soil adhering to the roots. Two years 
after this importation (1879) the deformation of the fruit caused by 
the insect was noticed in the Coe orchards — at first in the Lawrence 
pear, and afterwards extending to other varieties. Each following 
year showed a marked increase, and in 1883 it had multiplied to such 
an extent as to destroy nearly the entire crop of the extensive pear 
orchards of 600 trees. At this time the attention of the Division of 
Entomology of the United States Department of Agriculture ~was 
called to the new and unknown pest, and in response’the locality was 
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Praca’ by Mr. John B. Smith a the Entomological Division, Be 


a made report upon it, as published i in the Annual Report of the Depart- 
_ ment for that year. A more extended report was made by Dr. Riley 
in the year following, embracing figures of the insect, its life-history 


and habits, and detailed descriptions, under the name of Diplosis Pnigra 
Meigen. From this report the figures of the insect herewith presented, 


are drawn, as also the facts relating to its era Hay as above 


given. 


Identity with the European Species. 


Although there seems to be but little quéstion of its identity with 
the species described by Meigen as Cecidomyia nigra, yet as not a single 
specimen of Meigen’s nigra can be found for comparison in any of the 
European collections, and as the original description is quite imperfect, 
Dr. Riley was advised by the European authorities to redescribe and 
rename it, which he has accordingly done, designating it as Diplosis 

pyrivora. The name was subsequently accepted by R. H. Meade and 


; other eminent dipterologists i in Europe. 


Efforts for Its Extermination at Meriden. 


‘Realizing the importance of suppressing so destructive a fruit pest 
while confined in its limited locality, the Messrs. Coe resorted to the 
heroic treatment of picking off their entire crop of pears in 1883, it 
being an “off year” when the yield was comparatively light, and 
burning it with the contained larve. But before the entire completion 
of the task a heavy rain set in, which caused the infested fruit to break 
open and release the inmates. _When the work was resumed it proved 
to be too late, as. all of the larvee had deserted the fruit and entered 
the ground. It was also discov ered that a neighboring orchard had 
become infested. But for these two unfortunate circumstances — or 
if the effort had been made a little more timely, there is every proba- 
bility that the insect might have been exter rminated, and losses to our 
fruit growers which may run into the millions of dollars might have 
been prevented. 

It was hoped that the spread of the insect had been largely arrested 
by the above means, as nothing had been heard of its presence in other 


localities for the ensuing six years. 
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Discovered at Catskill, N. ¥. 


ee 
During the last week in May of the present year (1891), some young | 
pears were sent to me from Catskill, N. Y., with 


the inquiry of the name of the attacking insect. 


the first inspection, as the fruit was fair, 
“unbroken, and showed no external injury — its 
peculiar deformation being unnoticed. But 
_ upon cutting into one the interior was found to 


little bodies which, wriggling out and dropping 
to. the table, commenced to give evidence of 
their sharing in the saltatory powers belonging 
to many of the Cecidomyi¢s and particularly 
to the genus Diplosis, by throwing them- 
selves from a small box in which some had 
been placed to a distance of two inches and 

more in a single bound. The attack upon 
oy RARE ag leon ped the fruit was at once recognized as that of the 

infested one Soa pear midge, Diplosis pyrivora. 

In a visit to Catskill immediately following this discovery, all the 
orchards that could be examined during the day, within a radius of 
two miles, were found badly infested with the insect, and its presence in 
other orchards more distant was reported. In those of Mr. Theodore A. 
Cole, where it was first detected, the attack was the most severe. 
There were here many old and quite large Lawrence pear-trees, heavily 
laden with fruit, but an examination showed that at the least ninety 
per cent of the fruit was filled with the full-grown midge larve. Other 
varieties were infested in a less degree, among which were the Vicar, 
Anjou, Seckel, Bartlett, and Buerre Bose. Mr. Cole had observed the 
attack in his orchards four years previous (in 1887); in 1889 the 
Lawrences were almost entirely destroyed by it. He had neglected 
calling attention to it until the present season, thinking that it was a 
well-known trouble which could not be prevented. 

In passing over the orchards and observing 80 large a proportion of 
the fruit infested, Mr. Cole asked—“how can this condition follow a 
year (1890) in which I had no pears: where did the midge breed?” 
This could not be answered until, upon coming to some Buerre Bose 
trees which were now for the first time found to contain the larve, 
Mr. Cole recalled the fact that this variety had borne some fruit the 
preceding year and was the only one that had done so. How the 
midge had been carried over “a no pear year” was at once satisfac- 


The nature of the inquiry was not evident at — f ; 


be occupied ‘by a large company of active | 
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_ torily explained. Had there been absolutely no Peale in which the 
larvee could have fed within reach of the flight of the parent midge at 


the time for its oviposition, the species would probably have been 
exterminated within that locality, for it is not known to occur in any 
other fruit than the pear. It is possible, however, that if there should 
be in any year no pear-blossoms to receive the eggs, that the midge 
might resort to apple trees for oviposition, and thus originate a new 
food-plant for its perpetuation. This consideration may have a bearing 
in the direction of methods for the extermination of the pest. 


Deformation of the Infested Fruit. 
The presence of the larve within the fruit causes it to enlarge and 
swell out irregularly, assuming various forms, — the most marked and 
striking of which are represented in the accompanying illustration. 


Fig. 8 — Young pears deformed by the pear-midge larva —natural size. (Original.) 


The more usual form observed about the lst of June when the larve 
have attained maturity, is that in which the upper three-fourths of the 
pear has become enlarged and swollen out into irregular. protuberances, 
and showing an abnormal color, quite in contrast with that of the 
seemingly contracted base. 

So conspicuous are these features that every infested pear on a tree 
ean be recognized without difficulty. Any that are without distortion 
and of normal shape, if cut open, would be found entirely free from 


attack. 
19 
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Much earlier than this, aecording to Mr, Cole, the midged fruit 


\ fap 


(although it was not so stated) accompanied with more or less — 
distortion. . : or , 
On cutting open the fruit, a large central cavity is seen within it, — 
occupying most of its interior, quite irregular in form and often made — 
up of smaller cavities separated by thin walls or by the remains of the 
core. Among these the larve are distributed, instead of being collected 
in one mass. Repeatedly, when all had been removed that were at 
first visible, sometimes as many more could be extracted or would creep 
out from side cavities. The average number of larve occurring in the 
Catskill fruit may be stated at twenty. In one pear thirty-four were 
counted. | 
How the Larvee Leave the Fruit. 

The infested fruit does not fall from the tree. The first rain of 
several hours’ duration that may occur about the Ist of June causes 
the fruit to crack open, sometimes at different points, but often in an 
interrupted line around the enlarged portion near the base. Through 
these gaping openings the larve, now mature, find easy egress, when 
they at once emerge and drop to the ground. Or the rain, under ~ i 
different conditions of the fruit, may cause it to soften, blacken and | 
decay in spots, and these would serve as outlets for the larvee. So eager 
do they seem to be for their escape that a rain of twenty-four hours’ 
duration would be followed by the emergence of considerably the 
greater part of them within a day thereafter. 

Wet, and its attendant breaking down of the structure of the pear, 
seems indispensible for freeing the larve and their subsequent develop- 
ment. Ihave not known them to emerge through the calyx end, and 
do not believe that they ever do so, Some infested fruit picked on 
the 25th of May before rain had fallen and brought to my office, 
gradually dried up unbroken and blackened, without releasing a single 
one of its occupants. On the 15th of June living larve only were 
contained in the dried fruit. On the 25th of August a few of the 
larvie were still alive, but most had died; ‘at the present date, October 
10th, all that I examine are dead and hardened. The fruit, having 
given out its larvee as above described, continues to hang upon the tree 
for a while thereafter, but in a few days shrinks, blackens, and falls to 
the ground. Under, date of June 10th Mr. Cole reported that nearly 
all of the midged pears had, at that time, fallen. 


_ (In the figure it is represente 


joints and subjoint) fourteen-jointed, 
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_ The following description is extracted from Dr. Riley’s Entomolog- 


ical Report for the year 1885, together with the accompanying figures: 


Length 4™ to 4.5™, Color, pale yellow. Surface polished and 


very faintly reticulated. Breastbone 

pale brownish, its apex broadly bilobed. 
d as rather | 

too long for its width.) Body (thirteen 


exclusive of the head. Antenna two- 
ceeet Anal subjoint much narrower 
aterally than the penultimate, slightly 
concave, the concavity beset with six 
three each side) small, fleshy tubercles 
the two middle ones are not shown in 
the figure), of which the sécond one on 
each side is stoutest, those on the ex- 
ternal angles bearing each a short spine. y,,, 5 ae 


z ear-midge: a, dorsal view of 
Spiracles normally placed and mounted th larva; Jrside view; c head and front 

1 segments; d, last seg-nent; e, *‘ breast- 
on tubercles. . bone *’— all much enlarged. 


Entering the Ground for Pupation. 

Pears received from Catskill, through the kindness of Mr. Cole, 
on the 30th of May, after they had been exposed to a heavy rain and 
were cracking open freely, were already giving out their larve very 
abundantly. About five hundred of these were given common earth 
in a flower pot, which they speedily entered. The pot was buried in 
my garden, with its top at the surface of the ground, where it will be 
left until the coming spring uader conditions natural to the insect. A 
still larger number were given, on June 8th, damp molding sand for 
burial, as offering facilities for their occasional observation. A jar of 
these containing two hundred was carefully examined a week thereafter 


(June 15th), when a single cocoon was found at the depth of a half- 


inch, several at one-inch, a-number at one inch and a half, thence to 
two inches a large number, and to two and one-half inches quite as 
many; below this none were found. All but four of the larve had 
made cocoons, and these had evidently received some harm. It may 


pe inferred from the above that in ordinary soil, not as penetrable as 


the molding sand, the larve ordinarily bury at a depth of between one 
and two inches. A cocoon opened July 6th contained the larva with 
a thin pellicle attached to its terminal end which had apparently been 


cast off by it. ‘ 
Pupation. 


“The pupation is within an oval cocoon, composed (in the above) of 
grains of the sand united and lined with yellowish silk, somewhat flat- 
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 tened, with its longest diameter exceeding its transverse by about one- ; 
half. The cocoons differ perceptibly in size, but average one-tenth of 
an inch in length,-— ten taken at random measuring just one inch. : 


. 


Opening a few of the cocoons on October 12th, somewhat more - ; 2 


than half had changed to pupx. These agreed with the descrip- 
tion given of this stage by Dr. Riley in his Report for 1885 (Joe. eit.), 
but differed in the examples examined from his figure (see ¢ in figure) — 
in that the leg-cases reached quite to the tip of the abdomen, even when 
straightly extended, instead of only to its sixth segment. 

The larvee that were planted out of doors have not been examined, 
but it is probable that they will hibernate in the larval stage. 

At Washington, the winged midge was obtained from examples bred 
in the warmer temperature of the vivarium during the months of Jan- 
-uary and February,* while others, presumably under natural exposure, 
emerged from April 10th to 18th. Their usual time of appearance is 
- probably coingident with the putting out of the blossom buds of ‘the 
' pear. 
The Winged Insect. 


The general appearance of the midge is represented in Figure 6. Its 
more conspicuous features, borrowed from Dr. Riley’s detailed descrip- 
tion, are these: The male. Average length, one- 
tenth inch; general color, dark gray or black; eyes, 
deep velvety black; antenni, one-fifth longer than 
the body, black, with twenty-six globose joints; — 
thorax, dark dull gray or black, with two diverging 
rather indistinct gray stripes, and beset with long 
yellowish hairs; wings, slightly smoky, darker 
YY veined and covered with a sparse black pubescence, 
_ é and haying a black fringe; halteres, or balancers, 
Fie, 10.—Genitalia of the : . : 

male pear midge, Dreto- pale yellow; legs, dusky with a yellowish tinge; 

Bie ae cAfter sbdomen, dark gray, almost black dorsally, ter- 
minating in a pair of two-jointed claspers, shown in enlargement in 
Figure 10, in which’ d are the claspers and e the intromittent organ. 

Female, 0.13 in. long, exclusive of ovipositor, which extended is as 
long as the abdomen. Antenne, fourteen-jointed, slightly longer than 
the head and thorax together. General color somewhat lighter than 
the male. 


The Egg-laying. 
I know nothing, personally, of the oviposition of the midge, nor have 
I knowledge of any other record of it than what is based on Schmid- 


*Schmidberger had it emerge as early as the 28th of December, 
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berger’s observations as recorded of Diplosis nigra in loc, cit. This 


is so circumstantial, that it seems deserving of acceptance as having 
been carefully observed by him, and conclusive as to the time and- 


manner of the egg-deposit. That the eggs are deposited in the blossom, 
rather than in the young fruit as believed by some, * finds seeming con- 


firmation in the fact stated by Mr. Cole, that upon the falling of the 


blossom petals and the first forming of the fruit, the presence of th 
larvee may be already detected in the abnormal growth. . 
Schmidberger’s account is as follows: 


When the blossom-buds of the pear-tree were so far developed that 
in the single blossoms a petal showed itself between the segments of the 
calyx, I found the first gall-midge in the act of laying its eggs in the 
blossom; this was on the 12th of April. It had fixed itself almost 
perpendicularly in the middle of a single blossom, and having pierced 


the petal through with its long ovipositor, it laid its eggs on the 
_ anthers of the still closed blossom. The female was about seven and a 


half minutes in laying her eggs. When she had flown away, I cut the 
pierced bud in two, and found the eggs lying in a heap one upon 
another on the anthers. They were white, longish, on one side 
pointed and transparent, and from ten to twelve in number. I after- 
wards found several midges engaged in laying their eggs, as late as the 
18th of April, from which day they ceased to appear in the garden. I 
also saw a gall-midge on the side of a blossom with its ovipositor 
inserted in it, so that they do not merely pierce the petals but the calyx 
also. I even saw one, which having been somewhat long in laying its 
eggs, could not draw out the ovipositor from the blossom; the cause of 
which I conceived to be, that the wound had begun to close during the 
operation, and the ovipositor was thereby held. 


Schmidberger further states that the eggs are quickly hatched in 
warm weather, for on the fourth day after the deposit he had found the 
small larve on the embryo blossom. They bore into it near the calyx, 
and before the blossom is expanded, they descend to the core, so as not 
to be exposed to the rays of the sun. ‘They separate at the core and 
begin to devour on all sides. 


Distribution of the Midge. 


The midge still continues its work at Meriden, Conn., where it was 
first detected, but with less severity than at first. Mr: Coe has written 
to me recently that it has this year taken one-half of his Lawrence 
and Dana pears on about three hundred trees. 

When first discovered at Catskill, I thought it probable that it had 
been brought in trees purchased in Meriden, but was assured that none 
had been introduced from that locality or imported from abroad. 


*@ee Professor J. B. Smith, in Insect Life, iv, 1891, p. 45. 
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Jn a visit made to the pear-orchards of Mr. George T, Powell at ; 
Ghent, N. Y., on June 8th, the work of the midge was seen, although — 


- less severe than at Catskill, but occurring in a larger number of — af 


varieties of the fruit. & . 

At this date, all the fruit attacked had passed its knobby, swollen, gall- 
like stage, and had become shriveled and black and more or less 
cracked or broken about the base, while still fast on the trees. Upon 
cutting them open the irregular cavity within showed the work of 
the larve. In a few instances some of the larve still remained within ~ 
the fruit. 

“Ghent is fifteen miles in direct line from Catskill, and each locality 
is about ninety miles from Meriden. It is probable that the attack has 
been gradually extending westerly (presumably in other directions 
algo) until it has reached the fruit region of the Hudson river valley, 
where, unless efficient means can be found for its control, it will continue © 
to extend its range. It is reported as quite bad at Athens, six miles 
to the north of Catskill. It has not yet reached as far north as Albany, 
yn force, although it is actually present in this locality, for examination 
of pear trees in gardens in the city, gave me a single pear hanging on 
a tree, June 6th, which had unmistakably harbored and given out the 
midge larve. ; 


Remedies. 


From the peculiar concealment of this insect within the fruit during 
its egg and larval growth to maturity, where it is effectually beyond 
the reach of the sprayed insecticides, the question of how it can be 
reached and destroyed, finds no ready answer. At first sight, it would 
seem, that since every infested pear can be readily and unerringly 
recognized, the method adopted at Meriden of picking and burning 
the infested frui while containing the larve, would be all that could 
be desired. This would not be a difficult task/in a young orchard, but 
when trees have attained the size of the Lawrences growing in the 
orchard of Mr, Cole at Catskill, viz., twenty-five feet in height with a 
spread of about twenty feet, it is virtually impracticable. 

Mr. Cole at first thought of meeting the difficulty by cutting down 
and burning in the following month of May, after the oviposition of 
the midge, all of the old and large Lawrence trees which were yielding 
him scarcely any fruit. On reflection, he concluded that they might 
serve a more valuable purpose by allowing them to stand as lures for 
the re-eption of much the larger proportion of the eggs that would be 
deposited by the midges in an orchard of different varieties. As soon 


as the time of oviposition had passed, which would be before the 


; ‘blossoms had fallen, the blossoms could be sprayed with some sub- 


stance that would blight them, when the larve, being left without 
their food, would die, In the discussion of this proposed remedy by 
the Entomological Club of the A. A. A. S. at its recent Washington 


meeting, Mr. Fletcher, Entomologist and Botanist of the Government 


Experimental Farms of the Dominion of Canada, suggested that the 
blighting might be done by the arsenites, and preferably, by London 
purple on account of its causticity; but if there was possibility that 
honey bees visiting the blossoms might be injured thereby, sulphate 
of copper might be used instead.* 

A few years’ sacrifice of the Lawrence pear crop, in the above man- 
ner, should tend largely toward the reduction in numbers of the midge. 
It is probable that the other pears do not offer as favorable conditions 
for its multiplication. Should the Dana’s Hovey, or some other variety 
hereafter be found almost as attractive as the Lawrence, it also, in turn, 
might be given the same treatment. When by this means the insects 
have been largely reduced, it would not be difficult to control the 
attack by hand-picking and burning. 

Another means of destroying the insect after it has left the tree is 
this: The larve, upon dropping to the ground, enter it to the mod- 


_ erate depth ofan inch or two, where they remain in their larval stage 
for two or three weeks before they inclose themselves within their 


cocoons. At this time they could be reached and killed by spraying 
over the ground directly beneath the trees a strong kerosene emulsion. 
Experiment and examination would show the maximum amount of the 
liquid required. The cost of this would be very slight in comparison 
with the value of the pears saved. Or the same end would probably 
be attained by spreading lime or ashes on the ground, to be carried 
into it either by the rain or by sprinkling with water. Of course, if 
these measures were delayed until after the larvee were sheltered 
within their cocoons, their efficacy would be impaired. It must also be 
evident that if this destructive pest is to be controlled, that just so far 
as it is found to have extended, all pear growers should unite in an 
earnest effort for its extermination. A golden opportunity was lost 
while it was limited to the Coe Brothers’ orchard at Meriden, but it 
seems to be quite practicable to prevent its spread much beyond its 
present range. 


* Canadian Entomologist, xxiii, 1891, p. 224. 
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Clastoptera obtusa (Say). 
The Obtuse Clastoptere. 
(Order HemiprEra: Subord. Homorrera: Fam. Cercorip.) 


- Say: Deser. New Hemip. Ins. in Exp. Rocky Mts., Journ. Acad. Nat. Sci. Phila. 
iv, 1825, p. 339; Compl. Writings, ii, 1886, p. 256 (as Cercopis). 

Firon: in 4th Ann. Rept. [N. Y.] St. Cab. N. H., 1851, p. 58 (? C. achatina Germ.); 
in Trans. N. Y. Agr. Soc. for 1856, xvi, p. 466; 3d Rept. Ins. N. Y. Gn 
3d—5th Repts.), 1859, p. 148, no. 192 (characterized). 

Giover: in Rept. Commis. Agricul. for 1876. 1877, p. 31, f. 29 (brief notice). 

Unser: in Cassino’s Stand. Nat. Hist., ii, 1884, p. 244 (its features). 

Comstock: Introduc. Entomol., 1888, p. 178 (from Uhler). 

-PRoVANCHER: Pet. Faun. Ent. Can.— Hemipt., 1889, p. 259 (description). 

LINTNER: 5th Rept. Ins. N. Y., 1889, p. [100] 242; in 42d Rept. St. Mus., 1889, 
pp. 242-246 (general notice). oo 

PacKARD: Bull. No. 7, U. S. Ent. Commis., 1881, p. 88 (quotes Fitch); 5th Rept. 
U. S. Ent. Comm., 1890, p. 342 (on butternut). 

Van Duzee: in Canad. Entomol., xxi, 1889, p. 8 (on blueberry in Canada). 

OsBorN: in Proc. Iowa Acad. Sci., i, 1992, p. 127 (in Iowa). 

SouTHWICE: in Science, xix, 1892, p. 318 (mention). 


Leaves of the linden tree, Tilia Americana, were received June 22d, 
1891, from Mr. D. J. Garth, of Scarsdale, N. Y., having on their stems 
large masses of the “ cuckoo-spit,” from which the small ivory-white 
larve which had produced it, had crept out and were actively traveling 
over the leaves and the box in which they were inclosed. Mr. Garth 
wrote: 


I have a large Linden growing on my lawn, which has on the stems 
of the leaves where they join the branches, a substance that looks like 
the white of an egg beaten to a froth, and small insects within it like 
those that I send you for examination and report. I have never seen 
this before, and as it appears to cover the entire tree, I fear that damage 
may result from it. 


The Insect on Linden. 
{ 
} 


Its Habits and Injuries. 


Mr. Garth was informed that the examples sent were the larve of one 
of the tree-hoppers, or “spittle insects” as commonly known, which 
feed on the juices of the trees that they infest, sometimes injuriously, 
and that the froth-like substance in which they were hidden, was a pro- 
tective excretion from them, thrown out after the manner, and for the 
purpose stated in the Fifth Report Insects New York, 1889, in the 
account of the “Alder Spittle-Insect,” p. 242. As they were apparently 
nearly full-grown, and, probably, not excessively abundant, the injury 
that they would inflict upon the tree through sucking its sap, would. 
not be sufficiently severe to render necessary a resort to means for their 
destruction. 
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Change to the Perfect Stage. 

A few days thereafter, on June 26th, the perfect winged forms 
were disclosed, showing them to be Clastoptera 
obtusa (Say), and therefore identical with the Alder 
insect, to the history of which reference is above 
made. Its development was unexpectedly rapid, 
for when received on the 23d, no pups were observed, | 
and only four days thereafter the perfect insect was 
found in the box, so fully colored that it must have 
emerged from the pupal case the previous day. The eo. 11—The obtuse 


insect is shown in Figure 11. Ce 


Food-plants. 


a ~ 


Those that were observed in 1889 (see Joc. cit.) occurred on the 
alder, Alnus serrulata, upon which it had been reported as common by 
Mr. Uhler. :‘ 

Dr. Fitch includes it, in his 3d Report, among the Insects of the 
Butternut, adding, that it may frequently be met with on quite a 
number of different trees and shrubs, from the middle of July till the 
end of the season. 

Dr. Packard, in his Insects Injurious to Forest and Shade Trees, 
names it, on the authority of Dr. Fitch, among the Insects of the 
Butternut, but without mentioning its occurrence on any other tree. 

Mr. E. P. Van Duzee, in his Hemiptera from Muskoka Lake 
District, Canada, gives it as very common on the blueberry, in com- 
pany with Clastoptera Proteus, during the latter part of July, 1888. 

There seems to be no previous record of its observation on the 


linden. 
Distribution. 


It apparently extends over a large portion of the United States and 
Canada. Say, in his original description, gives it as inhabiting “the 
United States.” It was found by him in the Northwest near Council 
Bluffs. Provancher gives it as very common in Canada. Uhler states 
thatit is found in many parts of the Eastern United States and in 
Texas, and extends also to Tamaulipas, Mexico. 


Clastoptera pini Fitch. 
The Pine Clastoptera. 


(Ord, Humiprera: Subord. HomorTERa: Fam. CERcorip #.) 
Fircu: in 4th Ann. Rept. [N. Y.] St. Cab. N. H., 1851, p. 53; in Trans. N. ¥. 
St. Agricul. Soc. for 1857, xvii, p. 788; 4th Rept. Ins. N. Y. (in 8d-5th 
Repts.), 1859, p. 52, No. 259. 
20 
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Packarp:, Bull, No. 7, U. 8. Ent. Commis., 1881, p. 216 (quotes Fitch); in 5th eee 


Rept. U. S. Ent, Commis., 1890, p. 802, f. 272 (quotes Fitch). 


PROVANCHER: Pet. Faun. Ent. Canada, iii, Hemipt., 1886, p. 260 (?var. of 


C. Proteus). 


From Miss A. H. Wolsey, of Matteawan, Dutchess Co., N. ¥., were 
received, June Ist, larvae of a leaf-hopper, enveloped in frothy masses 


ae 


¥ia. 12. Larva of Clastoptera on pine—side and dorsal views. (rom Packard.) 


among the terminal tips of pine, which are quite well represented by the 
figures of the above-named species, in the Fifth Report of the U. &. 
Entomological Commission, by Dr: Packard, at page 802. 


The Insect Described. 


Dr. Fitch characterizes the insect, in his 4th Report, as follows : 

Puncturing the leaves [of pine] and sucking their juices, in July, a 
small, shining, broad, oval tree-hopper, 0.14 long, of a black color, its 
head pale yellow with a black band on its anterior margin, its thorax 
prettily sculptured with fine transverse lines and with a pale yellow 
band anteriorly, its -wing-covers with a broad, hyaline, white margin 
on the outer side, interrupted with black back of the middle, and 
having a shining black dot near the tip, its under side and legs pale 
yellow. 

The Larva. 

The larve received by me presented the following features: The 
head and its appendages, thorax (except the white, sharp lateral 
margin of the prothorax), terminal segment, ventral mesial plates, 
and legs (except at the joints, which are white) are glossy black.’ 
The -abdomen above and laterally is flesh-colored, with a tinge 
of red on the back and on the sides. 

A larva observed traveling about in the box containing the twigs, 
on June 4th, had the abdomen wholly black. 


The Larvee Observed on Pines, 
Miss Wolsey accompanied her sending with the following note 
relating to the insects: 


On the pines this spring I find on hundreds of young twigs a frothy, 
sappy exudation. Wiping this away, a nimble crawling insect is 
found, or two insects together, new to me. They are a quarter of an 
inch long, with a small, shining black head and shoulders, and three 
pairs of jointed, slender black legs. The body behind is broad, flat- 
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_tened, flesh color, sometimes brick red, and ringed and horny in sub- 
stance. It seems like an insect in transition somewhat. The exuded 


_ sap is evidently its work. It is very active, and may be one cause of 
- the death of terminal twigs and branchlets occurring late in the season, 


Miss Wolsey was requested to search the pines early in June for the 
mature insect, the features of which were given, that positive identifi- 
cation might be made of the larve. Heavy rains had meantime 
occurred, and it was thought that they may have destroyed the insect 
in its immature stages or driven away the imagoes. 


Chauliodes pectinicornis (Linn.). 
The Comb-horned FishJly. 


(Order Nevrorrera: Fam, Siar 2.) 


Hemerobius pectinicornis LINN.: Amoen. Acad., vi, 1763, p. 412; Syst. Nat.. i, 
pars ii, xii edit., 1767, p. 911.1. 3 
. Hemerobius pectinicornis Fasr.: Syst. Ent., 1775, p. $09.1. ; 
Semblis pectinicornis Fapr.: Spec. Ins., 1781, i, p 386.1. 
_ Sembris pectinicornis FaBr.: Mant. Ins., i, 1787, p. 244.1. 
_ Chauliodes pectinicornis LatR.: Gen. Crust. Ins., iii, 1807, p. 198. 

Hagen: Synop. Neurop. N. A., 1862, p. 189 (descrip. imago and distribution); 
in Proc. Ent. Soc. Phila., ii, 1863, p. 181 (mention; in Proc. Bost. Soc. 
Nat. Hist., xv, 1878, p. 29 (in Harris Collection). 

WatsH-RILEY: in Amer. Ent., i, 1869, p. 245 (characters of imago). 

P ackarD: Guide Study Ins., 1869, p. 607; Entomol. Begin., 1888, p. 87 Qmen- 
tion). 

Prrrir; in Canad. Entomol., vi, 1874, p. 45 Gn Canada). 

Moopy: in Psyche, ii, 1877, p. 52 (description and habits of larva). 

Ritey: in Canad. Ent., xi, 1879, pp. 97, 98; in Proc. Amer. Assoc. Adv. Sc. 
for 1878, July 1879, xxvii, pp. 286, 287 (eggs and features of Chauliodes 
larvee, incl. this species ?). 

Comstock: Introduce. Entomol., 1888, p. 220 (mention). 

Banks: in Trans. Amer. Ent. Soc., xix, 1892, p. 857 (cited). 


The illustrations of Plate 1, from drawings made by Mr. J. Bridgham, 
are from a larva of the above-named insect, which was received from 
Mr. W. C. Hitchcock, of Tiashcke, N. Y. It had been taken from a 
pond in that vicinity early in March, from a hole cut inthe ice. It 
was the only specimen of the kind observed, and none others could be 
found, although search was made for them in compliance with a request 


for additional examples for rearing. 
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Literature. “7 


But little has been published of this insect, and no figure had been 


presented of its early stages. Dr. Hagen, in his Synopsis of the a 


_Neuroptera of North America, in 1862, states: “The larvaisunknown; | 


perhaps it is aquatic.” 

The following year, 1863, Mr. Walsh described* the larva of a nearly 
allied species, Chauliodes rastricornis Ramb., frequently found in the 
Southern States, and probably in Missouri, as Mr. Walsh had “bred 
many specimens of the insect from the larva, which occurs under the 
loose bark of floating logs, apparently beneath the surface of the water, 
and retires under logs, etc., on the dry land to assume the pupa state, 
forming a rude cell there, as does Corydalis cornuta (Linn.).” The 


game species has recently been described and figured in its different 


stages by Prof. C. M. Weed, from examples taken from under logs 
lying under water in ponds in Ohio:} the figures, through permission of 
the Ohio Agricultural Experiment Station are herewith given. 


a 


Fig. 13.— CHAULIODES RASTRICORNIS: a, larva; b, pupa; c, male imago; d, female imago — all 
in natural size. (After Weed.) : 

The Canadian Entomologist for May, 1879, contains an abstract of a 
paper read by Professor Riley before the American Association for 
the Advancement of Science (the entire paper has not been published), 
entitled: “‘Larval Characteristics of Corydalus and Chauliodes.” In 
this abstract some of the larval features of Chanliodes are given, and 


* Proceedings of the Entomological Society of Philadelphia, ii, 1863, p. 263. 
+ Bulletin of the Ohio Agricultural Exper. Station. Technical Series, vol. 1, No. 1, October 
1889, pp. % 10, pl. 1; fig. 8. 


——— 


Pave 1.— Larva of CHAULIODES PECTINICORNIS: a, side view; 5, dorsal view; c, an abdominal 
segment more enlarged; d, anal segment with appendages similarly enlarged. (Original.) 
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errors made by Mr. Walsh, in his description, noticed. Professor Riley 
was probably acquainted with the C. pectinicornis larva at the time of 


_ the above publication. 


; The Larva of Chauliodes pectinicornis. 

Very little has been written of this insect. All the notices that I 
have been able to find of it are cited in the bibliography on the pre- 
ceding page. ,.The account given of it by Henry L. Moody in Psyche, 
loc. cit., seems to embrace all of what has been published of it. Mr. 
Moody found a larva on October 21st in a cavity in moist sand under a 
stone, nearly ready for pupation. It changed to a pupa two days there- 
after, and in twelve days more to the perfect stage. 

* Of another example subsequently taken, and believed to ‘have been 
of the same species, which it probably was, as C. rastricornis rarely 


~ occurs in New England, Mr. Moody has given the following particulars: 


Its movements in the water, other than by walking, are always back- 
ward, and are performed by a downward and forward sweep of the 


~ tail. It could move rapidly, but at times would drift lazily about near 


the surface of the water. It ate houiseflies if they were held before it 
by a foreceps so that they could be seized without first touching the 


larva. 


“Tt was thirty-five mm. long, rather slender, narrowing moderately 
from the middle of the body to the head, and more strongly in the 
opposite direction to a narrow final segment. The head is large and 
prominent, the body moderately flattened and somewhat appressed. 
The mandibles are rather large and strong, nearly straight and strongly 
toothed on the inner edge at the tip. The mandibles are usually widely 
extended when the larva is walking at the bottom of the vessel. On 


each side of each segment after the thoracic ones there is a slender 


whitish filament, which is a little longerthan the body is wide at its 
widest part. From the posterior edge of the terminal segment there 
arise two filaments, contiguous at their base, long, blackish, very con- 
tractile and rather thicker than those of the sides. These filaments are 
undoubtedly respiratory organs, and are usually directed upwards, so 
fat theirtips reach the surface of the water. There is a long, stout 
tfureated proleg just beneath these filaments. The color of the head 
i. chestnut-brown; that of the body rather light brown, with a black, 
interrupted medio-dorsal line, and on each side a much narrower and 
more obscure similar line. The legs are rather stout, of moderate length 


and honey yellow.” 
Habits of Chauliodes. 

The brief pupal stage noted above by Mr. Moody of C. pectinicornis 
(twelve days) is also a feature of (7. rastricornis as observed by Mr. 
Weed —in one instance, fourteen days, and in another the very short 
period of eight days. Of this last-named species, the following habits 


Sr led 


as 
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are recorded by Mr. Weed in the article cited, which probably are | 


‘jdentical with those which would be displayed by C. pectinicornis: 


when alarmed they can swim rapidly by suddenly doubiing the body up, 


bringing the head in contact with the abdomen, by which means they ~ 


are propelled some distance through the water. They evidently live 
upon various animals, as I have seen them feeding on. dead back- 
swimmers (Votonecta undulata), flies which had fallen into the aqua- 
rium, and in one case a spider which I had thrownin. Whena 
Notonecta or Zaitha would come near the Chauliodes while feeding, the 
latter would snap viciously at it with its powerful jaws. 55" eae 

. When handled, the Chauliodes larve occasionally eject from the mouth 
a considerable quantity of a blackish fluid, reminding one of a similar 
habit of certain locusts (Acrididw). These larvee have also a peculjar 
habit of walking on the surface of the water, body downward. They 
can move along in this manner quite rapidly. 


C. rastricornis was for a long time thought to be confined to the 
Southern States, but it appears to be not an uncommon species in Ohio, 
as Prof. Weed records the capture of at least a dozen species in the 
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Fic. 15 —'The comb-horned fish-fly, CHAULIODES PEOTINICORNIS, in natural size (original). 
year 1889, in that State. Mr. Samuel Henshaw has taken the insect 
in June, presumably in Boston or its vicinity, and Dr. Hagen has 
received it from Milton, Mass., and also from Illinois. 


The Winged Insect. 

In its perfect stage, Chauliodes pectinicornis resembles in general 
appearance the horned Corydalis, C. cornuta—a much more com- 
mon insect, and with which most persons are more familiar. Its more 
striking differences are a smaller size, a less robust build, the wingt 
not so strongly veined, its mandibles much shorter and projecting bus 
little beyond the front of the head, the antenns with long pectinations 
like the teeth of a comb, in both sexes, the front wings without the 
small round white spots within the cells, seen in Corydalis, and with 
the brown veins interrupted with white. 


Their ordinary mode of locomotion is by crawling along weeds and 
the debris of various kinds which gathers at the bottom of ponds, but 


t 


a 


ss Erenrn Ruporr or ram Srarz Ewromonoeist. 159 


+ 


the State of New York, it having been frequently taken by meat 1) — 
a Schenectady, on the Mohawk river, in the months of June and July, ; 
. and extending into August, where, 
also, Chauliodes serricornis Say, was 
not rare in the month of June, while a= 
C. rastricornis has not occurred with 
me, in New York. Examples of C. 
pectinicornis in the Harris collection, 
and now in the collection of the 
Boston Society of Natural History, 


oA * * ene ’ . . "9 Z 
It is a rather common insect in localities favorable for it. in — 3: 


. . Fig. 16.—The saw-horned fish-fly, CHAULI- 
according to Dr. Hagen (loc. cit.), ODES SERRICORNIS, in natural Bee Criciaaine 


bear the following dates of capture: July and August, 1821; May 25, 
1827; June 10, 1827; September 20, 1829; N. Carolina; June, New 
York, Calverley. 


Not an Injurious Insect. 


While of a carnivorous habit, the food of the larva, for the most 
part taken from the bottom of the waters which it inhabits, would 
naturally consist of both injurious and beneficial forms, perhaps about 
equally divided. It has been suggested that with a seeming preference 
for a pond life, it might become injurious should it ever abound in fish 
ponds, from feeding on the eggs of fishes and the young fry; but know- 
ing the fondness of the bass and several other fishes for the horned 
eorydalis — the “ dobson,”— there need be no fear that this weaker and 
> less formidable looking creature would ever be permitted to become 
injuriously abundant in any water where desirable fish-food is not 
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Corydalis cornuta (Linn.). 


The Horned Corydalis. 
(Ord, Nevrorrsra: Fam. S1avi 2.) 
Linn.zvs: Syst. Nat., i, pars ii, xii edit., 1767, p. 916.8 (Raphidia). 
Fasricius: Sp. Ins., i, 1781, p. 392.1; Mant. Ins., i, 1787, p. 246.1; Ent. Syst., ii, 
1798, p. 81.1 (Hemerobius). 
LATREILLE: Gen. Crust. Ins., iii, 21809, p. 199.1 (Corydalis). 
HALDEMAN: in Mem. Acad. Arts-Sci., Jan., 1850, pp. 162-168, pl. 1-3 (trans- 
formations). ‘ 

HaGeEn: Synop. Neurop. N. A., 1861, p. 192 (bibliography and description); in 
Proc. Ent. Soc. Phila., ii, 1863, p. 181 (respiration and habits). 
WaLsH: in Proc. Ent. Soc. Phila., ii, 1863, p. 265 (traveling habits of larva and 
transformations); in Pract. Entomol., i, 1866, p. 118 (habits); in id., 

ii, 1867, p. 107 (horns of the male), 


‘Savnpues: in 8 Rept. Ent. Soc. Ont., for 1872, 1878, Pp. 56-58, figs. 47, 48 


Be ‘Riey: 5th Rept. Ins. Mo., 1873, pp. 142-145, figs. 69, 71 (general account); in 


 Barnarp: in Amer. Entomol, iii, 1880, p. 178 (as Corydalus — eggs). 


warp: in Amer. Nat., i, 1867, 


p. 436, | laid ee 
 jmago); Guide Study Ins., 1869, p. 607, f. 594 (female); in 3d E 
-g. Bat, Commis., 1883; pp. 335-338, pl. lii, figs. 1-3 (structural ch 
ters); Entomol. Begin., 1888, p. 87, figs. 74-76 (mention); in Psy 
_-v, 1889, p. 2% (epipharynx). ees 


a: 


not 49; the same in Canad. Entomol., vii, 1875, pp- 64-67, figs. 9, 
- (natural history). ; to 


Scientif. Amer., 1, 1873, pp. 392, 393 (habits, figures of stages, etc.); 9th 
Rept. Ins. Mo., 1877, pp. 125-129, figs. 30, 31 (early stages); in Proc. 
Amer. Assoc. Adv. Sci. for 1876, xxv, 1877, pp. 275-279 (eggs); in id: 
for 1878, xxvii, 1879, pp. 285-287 (eggs, larva, imago, respiration, etc.); 
in Canad. Entomol., xi, 1879, pp. 96-98 (larval characteristics). Prec. — 
as Corydalus cornutus. Reto 


Krauss: in Psyche, iv, 1884, pp. 179-184, pl, 2 (as Corydalus — nervous system — 
of larval head). ao | 
Fyies: in 15th Rept. Ent. Soc. Ont., 1885, pp. 46-48, figs. 6,7 (transforma- 


tions). - i 
Comstock: Introduc. Entomol., 1888, pp. 319-221, figs. 196, 191 (eggs, larva, i: 
and transformations). a 
Lintner: 7th Rept. Ins. N. Y., 1891, p. 254 (the larva a traveler). 
Banxs: in Synop. Cat. Bib. Neurop. N. A., in Trans. Am. Ent. Soc., xix, 1892, 


p. 307. 


This iasect has been mentioned in my reports, but it has received no 
extended notice, although inquiries have frequently been made of it by 
letter and in person. Personal inquiries have uniformly been met by 
presenting the excellent figures and account given by Professor Riley 
in the American Entomologist, for December, 1868. The figures of 
that article are herewith given from electrotypes obtained from Pro- 
fessor Riley. For another paper upon the insect from the same 
author, but essentially the same, the reader, may refer, if more con- 
venient, to the Fifth Missouri Report. It may be noted here that in 
each of these the eggs of the insect are erroneously figured, as was 
subsequently learned, and for their correct representation and descrip- 
tion, the Ninth Missouri Report may be seen, where, also, the young 


ceatiaies Lng) ees: 


larva is for the first time described and figured. : 
References to other writings on this insect are given in the above 4 
bibliography, and as some of them, at least, may be conveniently referred % 
to by those who would like to know more of its interesting habits and : 
transformations, it is thought not desirable to embody them in a general 
account for the present report. % 


PLATE 2.—The horned Corydalis, CoRYDALIS CORNUTA : @, the larva; b, the pupa; c, the male imago; d, head 


and thorax of the female. 
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The following was sent to a correspondent, Mr. ©. L. Shear, in 
Alcove, N. Y., who wrote July 7th, 1891: 


Will you please give me the name of the inclosed insect, and tell 
me whether it is common or not; also whether there is any notice of it 
in your reports. The specimen is somewhat mutilated, owing to the 
carelessness of the collector, which was a cat. 

‘The insect is the “horned Corydalis,” Corydalis cornuta, so named 
from the two long curved mandibles borne by the male. It belongs to 
the order of Neuroptera, and is allied to the dragon flies— like them, its 
larve living in the water. Itis a common species, and is distributed 
over a large part of the United States. The larve are often collected 
by boys from beneath stones in running streams, and sold to fishermen \ 
at a good paying price, as bait, particularly suited to bass — it being, 
in piscatorial ‘parlance, “the dobson,” or “the crawler.” They are 
formidable looking creatures, measuring, when full-grown, about three 
and one-half inches in length, with a large flattened head provided 
with unusually long and strong mandibles, three pairs of long legs and 
two sets on each side of floating lateral appendages which are breath- 


‘ing organs or gills, for its use in the water. It is also provided 


with the usual number of spiracles or breathing pores, to serve for respi- 
ration when it leaves the water for its pupation on the land beneath a 
stone or log. It is shown in Plate 2 at a. 

Dr. David Norwood, of Esperance, has given me the following infor- 
mation of its habits, which I find recorded among my notes under date 


of May 3d, 1869: 


The larva leaves the water earlier than is usually supposed. At the 
present time they may be found hidden under stones upon the shores 
of the Schoharie creek. They sometimes occur at a distance of a hun- 
dred yards from the stream in adjoining garden plats beneath stones. 
They are very numerous in this vicinity, and are extensively used for 
fish-bait, Quarts of them can be taken at any time by the boys, who 
adopt the following ingenious plan for capturing them: Wading into 
the creek, with a seive in one hand and a hooked wire in the other, 
stone after stone is carefully raised with the hook, and from almost 
every one a larva is swept out by the running water and dexterously 
captured by the seive placed in position for receiving it. In this man- 
ner a bushel could be easily caught if so many were needed. 


The above was communicated to the gentleman in reply to his 


inquiry. The present opportunity is taken to record some observations 


recently made by me on the habits and respiration of a larva under 


confinement. 
A larva of this species was kept under observation in an aquarium 


"in my office for eight months, during which time it partook of no food, 
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although flies and other insects, and small earth worms were offered it. 
It underwent no moultings or other changes, and at the expiration of — 
the time stated, it died, apparently from not having partaken of 
nourishment. A 

Professor Riley has written (in the Canadian Entomologist, as 
_ cited) of the respiration of this larva as follows: “ In the water a con- 
stant motion of the ventral branchial tufts is kept up, the main stem 
being first moved quickly backward and upward so as to bring the whole 
tuft close to the body, the filaments of which it is composed being then 
closely appressed to each other. The main stem is then brought more 
slowly down in the opposite direction, when the filaments spread and 
enlarge the whole to its utmost. In pure water the motion occurs about 
once a second; as the water becomes impure the motion becomes 
more rapid.” 

The respiration as observed by me, not long after its reception and 
therefore before it could have become enfeebled, was far from being con- 
tinuous,— on the contrary it was remarkably intermittent, without any 
apparent cause. The following note was made at the time: 

The branchial tufts may be, and frequently are, used independently 
of one another. The first and second pairs on segments four and five 
are the most frequently used, and sometimes those only on one side 
are in action. An interval: of twelve seconds has been observed, 
without the slighest branchial motion. Occasionally, the only respira- 
tion seen was in the movement of a single branchial tuft. When 
transferred to fresh water the respiration was increased in rapidity, 
fifty-two motions having been counted in a minute. 

Professor Riley has written: “The motion of the larva is invariably 
backward.” During its confinement in the aquarium, my specimen 
was often seen to swim in a forward direction, almost completing the 
circuit of the vessel, and with a facility very nearly equaling that of 
its ordinary mode of progression. 
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Piare 8.— The, lunated long-sting, 


d, tip of pupal ovipositor showing the five parts; 
male; h, anal extremity of male, enlarged. 


THALESSA LUNATOR : @, larva; b, side view of head; c, pupa; 
e, the female; /, side view of abdomen; g, the 


NOTES ON VARIOUS INSECTS. 


Thalessa lunator (Fabr.). 
The Lunated Long-sting. 


About twenty examples of this insect, males and females, were 
taken by me during the month of September, from the dead trunk of 
an elm left standing on a sidewalk in Albany, after its top had been 
cut off at a height of ten feet from the ground. The bark had been 
removed from the tree while it was still living for about one-half its 


circumference and the wood painted to arrest further decay or injury. ’ 


Early in September my attention was arrested by a quantity of saw- 
dust clinging to the painted portion of the 
trunk, where, on examination, it was found to 
be perforated with hundreds of small round 
holes of a diameter of about one-tenth of 
an inch; while a still larger quantity of the | 
dust had fallen down and was covering the 
bark at and near the base. From eight to ten j 
of these holes could be counted, in places,in a Fie. 18, A wood-wasp, Pew” 
square inch of surface. Many of them, judging fap ep aay Sb 2: 
from their diameter, were the work of the wood-wasp, Pemphredon con- 
color Say, numbers of which were observed upon the trunk, running over 
it, entering the holes, and emerging from them, during the time above 
stated. About twenty examples were captured for the State collection. 

I find nothing written of the habits of either of our two species of 
Pemphredon (marginat«s Say, the other). Curtis, in his Harm Insects 
(page 76), says of two English species, Pemphredon unicolor Latr., and 
P. lugubris (Eabr.), that they may be seen during the summer months 
carrying immense quantities of aphides into holes in wood, posts, etc., 
to feed their young upon. 

A single example of Zremex columba, (Linn.) was taken from the 
trunk September 16th. The “insects ” (which of them could not be 
definitely stated, but probably “ the long-stings,”) had been so abund- 
ant during the month of August that they had attracted the attention 
of persons living in the vicinity, and small boys, it was reported, had 
been amusing themselves by catching and killing them. 

The Thalessas were only seen upon the bark. The males were 
apparently awaiting the emergence of the females from the 
ean be readily known by its antenne longer than the body, and quit~ 
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trunk, for if disturbed, they would frequently fly up for a a 


short circuit and then return. The females, rarely seen until the 
latter part of the afternoon, were always intent on oviposition 
either getting in readiness to insert the ovipositor, or with it already 
entered at various depths to a maximum of two inches, and’ with 
the abdominal muscular sac aiding in oviposition, distended in. 
different degrees. The wood was apparently solid where the ovipo- 
sition was occurring, but the bark had been perforated as numerously 
by the wood-wasps as had been the decorticated portion. That the ~ 
wood was at least comparatively solid was shown by the firmness with 
which the ovipositor clung to it. In an attempt to remove an example, 
while holding it by the thorax and abdomen, the body was torn in two 
near its terminal end. But by seizing the ovipositor between the 
thumb and finger and pulling it steadily but gently, it could invariably 
be withdrawn entire in from fifteen to twenty seconds of time. 

The tree was passed daily in my walks to and from my office. The 
Thalessas were observed for the last time on September 18th and the 
Pemphredons on September 22d. 


In the notice of Zhalessa lunator in my Fourth Report, the question 
was asked: “Does Thalessa oviposit in exposed larve?” An ovipo- 
sition of a large Ichneumonidan i a colony of a Datana on a hickory 
tree, observed by me about the year 1860, was described and referred, 
from memory, to Thalessa lunator. In Dr. Riley’s admirable paper on 
“The Habits of Thalessa and Tremex,” on pages 168-179 of Znsect Life 
for December, 1888, in replying to the above query, he has endeavored 
to show that this method of oviposition was impossible to Thalessa, 
and suggested that my memory of the species that I had seen thus 
engaged must have been at fault,—some other large Ichneumon hay- 
ing been mistaken for Thalessa. That Dr. Riley is correct in this 
opinion finds strong support in a notice entitled “Oviposition of 
Anomalon sp.,” by Prof. C. P. Gillette, in Entomological News, 1, 
1890, p. 130, in which is related the oviposition of a large black 
Anomalon species, in a colony of Datana ministra, in a manner and 
with all the attendant. circumstances identical with the operations as 
described by me. 

In the Journal of the New York Microscopical Society, for October, 
_ 1891, page 135, Rev. J. L. Zabriskie gives an interesting account of 
the very serious results attending a wound said to have been inflicted 
by one of the “long stings” on the arm near the wrist of a robust, 
healthy laboring man.  “ For four or five days intense pain, and great 
swelling involving the entire arm, the axilla and a portion of the side 
of the body, gave symptoms of a severe case of erysipelas.” 
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In my Fourth Report, a figure is given on page 39 of a Thalessa in 
the act of ovipositing, taken from some old cut, which, under the 
supposition that it was intended to represent 7! Junator, was so desig- 
nated by me.. Dr. Riley, in. ! 
Insect Life, i, p. 173, has copied 
from the American Agriculturist, 
a figure almost identical with this, 
which he refers to Rhyssa per- 
suasoria (Linn.)—an European 
species, having a shorter oviposi- 
tor than ours, and with other : 
differential, features that have, Ee 
given it place in another genus, = = 
eae orreorn at my, setter, the Fig. 20— The long-sting. RHYS8A PERSUASORIA, 
figure of my Fourth Report is — female, ovipositing. 
herewith given with its corrected name, and in Plate 2[Figure 17], Lalso 
present the excellent plate of Zhalessa lunator which was one of the 
illustrations of Dr. Riley’s paper previously referred to. 

The illustration of Zremex Columba, in its larval, pupal and perfect 
stages, from the same paper is also given herewith, as being a. great 


Fic. 21—Tremex Cotumsa: @, larva showing the Thalessa larva fastened to its side; b, head of 
’ larva; c, pupa of female; d, male pupa; e, adult female —all slightly enlarged. 


improvement upon the representations hitherto published of this 
species, aud as illustrating the parasitic association with it of 7. lunator. 
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Provancher, in his Paune Hyménoptérologique de la Province de— ‘ 


Quebec, names Rhyssa persuasoria as found in Canada; and Mr. W. Ee fs 


Harrington in the 21st Annual Report of the Entomological Society of 


Ontario, 1891, states of it: “Ihave not recognized this species at Ottawa 
yet, but have a male apparently belonging to it from Rev. G. W. Taylor, 
of Victoria, B. C.” 


?Janus flaviventris Fitch. 
The Currant-stem Girdler, : 

Of the operations of this insect, which was noticed in the Fourth 
Report on the Insects of New York, page 47, and which, up to the 
present we have not been able to refer, positively, to any known currant 
pest, Mr. J. F. Rose, of South Byron, N. Y., has written, under date 
of June 6, 1891, as follows: 

T inclose specimens of a few currant stems which show the work of 
an insect which cuts them off so that about two or three inches of the 
young growth breaks over. A few years ago I was badly tormented 
with currant borers, and, on marking several shoots in June that were 
injured in this way, found that each of them in the spring had a borer. 
Since that time it has been my habit to go over the currants several 
times, cutting off these shoots about one inch below the injury and 
burning the injured tips. I now find very few borers. Am I right in 
thinking that the saw-fly, or whatever it is that does the cutting, is 
the egg-inserter that makes the currant stalk-borer ? 

Replying to Mr. Rose, he was informed of the puzzle that this 
girdler had been, and request was made that he mark some of the 
punctured stems, and send them in the early spring for examination 
for the pupa or matured insect, that the insect causing the injury 
might be identified. Its operations were seen by me on the grounds of 
Mr. George T. Powell, at Ghent, N. Y., on June 8th of the present 
year, in his extensive plantation of Fay’s Prolific currant, but only.in a 
few examples. 

A dissection of two of the.punctured twigs received from Mr, Rose 
disclosed the egg within the stem, at about a half-inch in each instance 
below the puncture. It was white, transparent, rounded at the ends, 
one-twentieth of an inch in length and half as broad. 


The following, taken from Jnsect Life, iii, 1891, p. 407, may prove 
to be the recognition and identification of the “currant-stem girdler,” 
above referred to: 


I send you by this mail one male parent of a native Hymenopterous 
currant worm, the same as was noted a year or two ago by Professor 


Lintner, in his Fourth,New York Report. I first bred one pair in 1887. 


from larvx grown in 1886, and this was raised in 1888-89. The springs 
of 1888 and 1890 I was not able to find any. Please report name, ete.— 
[E. W. Allis, Adrian, Michigan, December 3, 1890. | 
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Repty.-—This insect is without doubt Janus flawiventris Fitch; gee 
Fitch’s seventh report, species'No. 12. This discovery of yours is a 
very interesting one, if the insect works in the way described by Lint- 
ner in his fourth report, page 47.—[ December 5, 1890. ] 

On turning to Dr. Fitch’s Seventh Report (page 165 of the Sixth— 
Ninth Reports, 1865), we find, as Nos, 12 and 13, Janus. flaviventris, 
n, sp., and Phylleccus trimaculatus Say, followed by: “In rye fields 
toward harvest time, scattering heads of the grain remaining erect and 
haying a prematurely ripe appearance, the straw bored its whole length 


py a footless worm a half-inch long.” In the text following, Dr. Fitch 


questions whether this may be the work of some species of Chlorops, 
or of some saw-fly nearly related to the Cephus pygmeus of Kurope 
[since found in the State of New York]. He then adds: “A New 


‘York insect of this kind, the same in size with the European species, 


and coming abroad like it the last of May, has the hind body eylindri- 
cal instead of being compressed, ‘and consequently pertains ‘to the 
genus Janus.” 
Dr. Fitch’s description of the species is herewith given, that it may be 
seen hereafter if it be the one that may be bred from the girdled currant 


stems. The girdling operation would be anomalous in the Cephide. 


It is a pretty little fly of a shining black color, with its hind body 
lemon-yellow except at its base, its mouth being straw-colored, and 
also the hind margin of ‘its collar, the base of its wings, a small black 
spot above its sockets, and the fore and hind margins of the meta- 
thorax. The hind body is more narrow than the fore body, and more 
narrow and long than in the typical species of this genus, forming 
almost two-thirds of the total length of the insect. Its basal segment 
is black, edged anteriorly with straw-yellow, and with a slender line of 
this color along its middle, ending in a large triangular spot. The 
second segment is also black except at its hind end; and on the sides is 
a blackish cloud on the surface of each of the remaining segments. 
The wings are hyaline and glossy, their stigma sooty brown, which 
color extends inward, occupying most of the anterior marginal cell. A 
faint smoky cloud may_also be perceived near the middle of the pos- 
terior apical cell, and another along the margin of the anterior one. 
The hind feet are dusky. 


Janus isa genus of the Uroceride, allied to Cephus. oJ. flaviven- 
tris Fitch is the only species recorded in this country. Mr. Edward 


-Norton has included it in his “Catalogue of the Tenthredinide and 


Uroceride of North America,” im 1867, in the last-named family, but 
had not seen the species.* Mr. BR, T. Cresson, in his later Catalogue 
(1880) of the same families, includes it among the Zenthredinid, and. 


in his more recent “Synopsis of the Hymenoptera of North America,” 
in the Uroceride (page 172). 


*In Transactions of the American Entomological Society, ii, 1869, p. 344 (quotes Fitch's 
description). 
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From perhaps a dozen of the burrowed twigs subsequently sent bd 
me by Mr. Rose in the spring afterthe girdling had been marked in 
the preceding spring, a single example of the perfect imsect was 
obtained. It had become moldy and was set aside for cleaning, after 
an unsatisfactory comparison with the Fitch description had been 
made, which seemed to indicate a different species, Unfortunately the 
specimen has been mislaid and can not now be found. 


Nematus Erichsonii Hartig. 
The Larch Sawfly. 
This insect is still continuing its ravages in the Adirondack Moun- 
tains. On August 7, 1891, many of the larches obseryed from the road 


Fie. 22,—The larch saw-fly, Nematus Ericusontr, in natural size and enlarged, and the larvee in 
different stages in natural size. (After Packard.) 


in passing from the Wilmington Notch to the Mountain View House 
in North Elba, in Essex county, were seen to be nearly or entirely 
stripped of their leaves. Quite a nnmber of dead larches were noticed 
which it was thought had been killed by their annual defoliation for 
a few years past—the attack having been observed by me in the Lake 
Placid region in the summer of 1888. 

At this time the larve had entirely left some of the trees, while on a 
few they were still feeding in small numbers. 
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The following inquiry of this insect from a gentleman. of Kings 


_ eounty, Prince Edward Island, Dominion of Canada, and giving an 


account of its ravages in the Province, and my reply to the same, is 
from the Country Gentleman, of November 13, 1890 (page 905). 


Eds. ©. G.—The juniper or larch (Laria Americana), which 
abounds in this vicinity, and, in fact all over the Province, is being 
devastated of its leaves, and presents a withered, decayed appearance 
through the action of the saw-fly, Nematus Hrichsonit. The first 
indication of this pest was noticed in the summer of 1889, but this 
snmmer the injury has been so much aggravated that in the months of 
July and September it was rare to see a green leaf ona tree. Now, 
however, they are free from the attacks of the pest, as the larve, when 
matured, fall to the ground, leaving the tree to make a little growth by 
the aid of the autumn rains. Whether this pest is going to exterminate 
the larch completely in this Province remains to be seen. It has, how- 
ever, done great injury to the larch in Nova Scotia. I am informed 
that the fly was first noticed near Boston, Mass., in 1880, I am also 


told that there is no remedy to allay the ravages of the fly. Does 


the sage associate of this paper know of any means? I would like to 
hear from Dr. Lintner on the subject.— J. A. M., Kings Oo., P. KE. I. 


The communication above gives an interesting account, from an 
entomological standpoint, of the first notice and rapid spread and 
serious ravages of this introduced European insect in Prince Edward 
Island. ts operations there appear to be similar to those which seem 
everywhere to follow its spread. 

That there is no remedy, so far as known, to allay the ravages of the 
insect is unquestionably too true. When the larve make their attack 
upon an isolated tree in cultivated ground, they may be destroyed 
by an arsenical spraying, but, as I have elsewhere written, when large 
areas of the larch are infested, as tamarack swamps, it is useless to 
attempt to compete with the enemy. Its destruction through any 
| applications that could be made would be-altogether too costly to war- 
rant the outlay required. The best that could be done in such cases 
would be to fell the trees as soon as it is noticed that they are dead or 
doomed, and before decay has impaired their value, and use them for 
someé-of the many purposes for which the timber is available. A some- 
what extended and illustrated account of this larch saw-fly appears in 
my Fifth Report on the Insects of New York. 


Feniseca Tarquinius (Fabr.). 
The Litile Orange Butterfly. 

This, usually rare butterfly, was frequently seen in Keene Valley 
during the months of July and August, of 1891. Attention was ordi- 
natily drawn to it. by its short, rapid flights in the roadways, flitting 
at a height of about pee from the ground, often in pairs chasing 
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one another, or, if driven up from the’ leaves, flying about for a brief 


time and then returning and alighting upon’ the branch it had before 
occupied. It was seldom active except in bright sunlight and at about 
the middle of the day. In a single instance only was it seen to alight 
on the ground — in the Wilmington Notch, Adirondack Mts., August 
6th, 1891. Examples of the butterfly were taken by me in Keene 
Valley on the following dates: July 20, 24, 27, 29, August 4, 5, 15, 20. 
Most of those collected in August were more or less worn. 

A larva was found ina colony of Pemphigus tessellata (Fitch), on 
July 20th, which was nearly mature, for after having eaten a few hundred 
aphides it transformed to a pupa on the side of the box containing it. 
Brushing from the alder a colony of the aphides for food for the 
caterpillar, three additional caterpillars were discovered in the box the 
following day which were unobserved at the time of collecting. It 
was subsequently noticed that a lump-like accumulation of the aphides 
on the alder twig usually indicated the presence of a nearly full-grown 
larva beneath it. : 

It was observed that Pemphigus tessellata was much less abundant 
in Keene than in former years. Probably its numbers had been largely 
reduced by the Feniseca caterpillars of the first brood. 

Of the four larve mentioned above, the first pupated on July 23d. 
Of the other three, the time of pupation was not noted, but was 
between August 4th and August 8th; of these the first butterfly 
emerged on September 11th, and a second one during the latter part 
of November. 


Eudryas grata (Fabr.). 
The Beautiful Wood-nymph. 

With the increase of this insect and the fondness of the caterpillar 
for the leaves of the Virginia creeper, Ampelopsis quinguefolia, it may 
develop into a household pest. In the spring of 1890, several of the 
pup were found beneath the border of a carpet in the rectory of 
Grace Episcopal church, in Albany, 
into the substance of which they 
had partly burrowed for pupation, 
and had inflicted some injury by 
cutting the threads. Almost the 
SE entire side of the rectory is covered, 

: and the windows quite surrounded, 
aa gpamenas cutesy thecoleiles with the Ampelopsis, but the enter 


¢, its collar; d, markings of the hump on pillars had not been observed as 
the eleventh segment; e, an upper view of the ll bund : 
egg, and f, a side view: each enlarged from the unusually a2dnun ant during the pre- 


natural size shown beside them (after Riley). ceding year. 
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delicately ribbed egg of the moth is 


_ names that it bears —both the popular 


a 
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The caterpillar, which is beautifully marked in black and orange 


bands (six black ones and one orange on each of the principai 
segments) and black spots, is shown at ‘a, in Figure 23; at e and f, the 


represented in enlargement, showing 
its flattened form. In Figure 24, the 
moth is shown. When seen, in nature, 
in its varied and tender colors, the 


and the scientific, éan not fail of being 
appreciated. See Fifth Report of this yye, 24—The beautiful wood-nymph 
series, 1889, p. 181 for its description. Evpryus erara (after Riley). 


Scoliopteryx libatrix (Linn.). : 
The Scallop- Wing. 

The caterpillar was taken in Keene Valley, N. Y., in July, feeding 
on the leaves of willow. At maturity it presented the following 
features: 

Length, 1.75 inch, cylindrical, slender (about one-eighth of an inch 
broad), tapering at the extremities; velvety green. Head green, as 
broad as the first segment, traversed mesially by a delicate red line- 
Abdomen with a yellow or cream-colored line midway between the 
dorsum and the spiracles, edged below, interruptedly, on segments two 
to six, with black. Spiracles bordered with orange. Sete from the 
setiferous spots, short and inconspicuous. (See figure given by Dr- 
Packard in the Fifth Report of U. 5. Entomological Commission.) 

The caterpillar spun its thin cocoon between leaves attached to some 
threads by, its anal spine on the morning of July 24th; on the 
26th, it had transformed to the pupa. The moth emerged August 
5th — eleven days pupation. 

I had—previously given the characters of this caterpillar in my 
Entomological Contributions No. I, 1872, p. 63. The following differ- 
ences therein from the above may be noted: The yellow lateral stripe 
is shaded beneath with brown; head crossed by a black stripe; pupa- 
tion of the summer brood from fifteen to twenty days. (See, also, note 
in Ent. Contrib., III, 1874, p. 164.) 

Thave taken this moth on May 6th, which was probably a hibernated 
sndividual. Stainton remarks of its habits in England*: “The single 
species of this genus +s well known for its hibernating faculties and 


*Manual of British Butterflies and Moths, 1857, i, p. 308. 


taken July 8 (sugaring commenced July 7), 10, 12, 13, 14, 15, 20, 
24,30. The following year it was taken or noted, also “at sugar,” on 
May 20 (not on sixteen succeeding nights of sugaring), June 26, 27, 
28, 29, July 1, 3, 7, 8 (being each night of sugaring), 15 (absent on ten 
nights following), August 9, 10, 14, 19 (not seen on September 4 and 
6, when the collections were discontinued). It was the most numerous 
during the last of June. These observations indicate two broods a 
year —in June and August. According to Guenée, Noct. ii, page 
405, it has, so to speak, no fixed time for its appearance from the pupa. 
Rotiast, in his Catalogue des Chenilles Huropéennes, gives as the 
food-plants of the caterpillar, willow and poplar, in summer and 
autumn. With us it has only been recorded on the willow. 


Exechia species ? 
A. Fungus Gnat. 


A number of specimens of this fly were brought to me by Mr, A. L. 
Train, as having occurred in such abundance in his room, in Albany, 
as to excite his curiosity as to their source and purpose. 

Being unknown to me, they were submitted to Mr. F. Kowarz, the 
distinguished Dipterologist of Franzensbad, Bohemia, for name and 
habits, if known, who very obligingly returned the following informa- 
tion in regard to the insect: P 


It’ belongs to the genus Zeechia Winnertz, of the family of 
Mycetophilide. Baron Osten Sacken does not mention this genus in 
his Catalogue of North American Diptera, 1878. The various species 
of Heechia live, like their kindred, almost all in mushrooms, which are 
fully destroyed by the larvee of Mycetophilide. To speak of their 
utility or destructiveness in an agricultural sense depends altogether 
on the value of the mushrooms for the farmer. With us the opinion 
regarding mushrooms is divided. 


Mr. I’, V. Theobald, in his volume just published — An Account of 
British Flies — states that the Hxechia larve live in fungi. EL fun- 
gorum and L, lateralis are common British species, while eight other 
species occur in England. ‘These fungus gnats often appear in great 
numbers on windows in houses, especially in the autumn. 


made by me at Schenectady, N. Y., in the year 1875, having been — 
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Telephorus Pbilineatus (Say); 
Occurring on Snow. 
A remarkable occurrence of the larva of what is believed to be the 


‘above named insect, wasreported by Mr. Holdredge, of Center, Herkimer 


county, N. Y., through Mr. Daniel Batchelor, of Utica, N. Y. 

Mr. Holdredge’s statement is, that on or near the 10th of February 
last (1891), during a rain, the insects “fell” by millions on his farm and 
upon the adjoining one, owned by Mr. Morgan. For the distance of a 
half mile and for about twelve rods in width, the snow. was literally 
alive and black with “the worms,” while beyond this strip in every 
direction, they were quite, but less, abundant. They were seen to travel 
about for a day or two, while some of them penetrated into the snow, 
and others were frozen stiff on the surface. Some of the frozen ones 
were taken into his house, where exposed to warmth, they became active 
and quite lively again. 

Examples of the larvae sent me were submitted to Dr. Riley, and were 
identified by him as those of TYelephorus 
bilineatus, with the possibility of their being 
T. Oarolinus (Fabr.), the northern repre- 
sentative of the genus. While according 
j very well with the former, there appeared 
23 z * some slight differences in the density of the 
o ee cid, >, head and velvety covering. Figure 25 (after Riley), 

anterior segments enlarged; c, illustrates the insect, and Figure 26 (after 
the beetle, natural size. Packard), the larval head and prothorax 
from above and below. 

The explanation of the larve appearing on the snow would be, that 
they were drawn from the ground by the [warm ?] rain, and with the 
a ee b: 


change of rain into snow, 
they continued, with its 
increasing depth to 
mount to the surface, as 
other larvee have been 
known to do. (See the 
account of the occur- 
rence of the bronze- 
eolored_  cut-worm, 
Nephelodes violans 


Guen., on snow, in Can- 
ada, and in Sullivan Fie 26.—Head and prothoracic segment, from above and: 
9 


: below of T ; 
county, N. 3a related ra elow O: IAL EN Hoh retin: 
the Fourth Report on the Insects of New York, 1888, pp. 54-56.) 
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Another ibs e occurrence of this Telephorus larva is that in whi ; 
‘many specimens were drawn up from a well in Bloomfield, Conn, 
adhering to the bucket, from the latter part of November, 1875, to the — 
month of April following, being the most abundant about Christmas, — 
on which day forty or fifty were drawn up at once. Dr. Riley’s 


explanation of their presence, is that “they must have been feeding 
upon small animals in the crevices between the bricks [stones ?], from 
which they occasionally fell into the water and instinctively adhered 
to the bucket.” * 
Of the nena habits of Telephorus bilineatus, Dr. Packard states, 
that Mr. P. 8. Sprague has found the larva near Boston under stones 
in the spring, when it pupates, and early in May becomes a 
beetle. é ; 
~ It should probably be regarded as a beneficial species from its habit 
of feeding on other insects. Dr. Riley has bred the beetle from larvee 
found feeding on the apple-worm of the codling-moth, Carpocapsa 
pomonella, and has frequently met with it under apple trees among 
early wind-falls, where it was probably searching for the worms of the 
infested fruit. He has also found it in the tree upon the apples. The 
perfect insect appears to be mainly a vegetable. feeder,- having been 
shaken from the branches of plum, peach, and apricot trees. Dr. 
Packard states that earlyin May it feeds on the newly expanded 
leaves of the birch. 

This insect belongs to a subfamily of the Lampyride, or fire-flies, 
viz., the Zelephorine.s No light-organs exist in any of the species, 
“They are more active than the other Lampyride, and are often 
found upon flowers, or running over the surface of leaves in search for 
their prey, which seems to consist mostly of the soft larve of other 
insects” (LeBaron). > 


\ 


PLachnosterna fusca (Frohl.). 
White Grub of the May Beetle. 

In reply to a request from Red Bank, N. J., for name and habits of 
specimens sent, the following answer was made through the Country 
Gentleman of October 29, 1891: 

The insects sent are white grubs, varying in size from about one- 
fourth grown to nearly full growth, and are from egg-deposits of 


* First Annual Report of the U. ‘Ss. Entomological Commission, 1878, p. 3038. 
+ First Annual Report of the Injurious and Beneficial Insects of Massachusetts, 1871, p. 26, 
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species. There are a number of these Scarabeida 


‘know, or do writers agree, which should be recognized 
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- different years. They are either the “ white-grub » of thé common May i 


or June beetle, Lachnosterna fusca, or a nearly allied 


which so closely resemble Z. fusca that the beetles can 
be with difficulty separated, and indeed we do not: 


as species or regarded merely as varieties. Dr. Horn, in 
his “ Revision of the Species of Lachnosterna of North * 
America,” has referred twenty-one species tothe L. fusca wreq a7 — a . 
group, while more recently Professor J. B. Smith has wn Lhe sen ey cae 
found structural. features in six forms previously PUS¢4 (’réhl.). 
confounded with Z. fusca, and has named them as species.t 

The little that is known of the larve of these beetles renders it 
absolutely impossible to separate and determine them. After enumer- 
ating and characterizing ninety-one species of American Lachnosterna, 
Professor Smith makes regretfully this confession: “As it stands at 
present, we do not know, positively, the larva of a single specie of 
Lachnosterna.’’t 

The habits of these “white-grubs” of the fusca and nearly allied 
groups, may be presumed to be very much alike —all feeding on the 
roots or grasses, various plants and shrubs, or other vegetation, 

Although the examples sent can not be positively named, yet if there 
4s anything connected with their finding that renders it particularly 
desirable to know more of them, they will be given further study for 


approximate determination. 


Cyllene pictus (Drury). 
The Hickory Borer. 

Some insects taken from burrows in dry hickory wood were received 
early in March, from New Market, New Jersey, with inquiries of them. 

They were recognized-as the pup of the hickory borer, Cyllene 
pictus, formerly ~ known and appear- 
ing im many of our entomological 
writings, as Clytus pictus. This species - gq 5 
was confounded with the locust borer, | 
Cyllene robinic (Foerst.), for a long 
time, and until it was separated from it 
by distinctive characters by Mr. Walsh, ¥16.28—Thehickory-tree borer, CvLimne 
in 1864. The females. of the two BOT ee) Bae be 
species can be distinguished only with difficulty, but the male of C. pictus 
can be readily known by its antenne longer than the body, and quite 


* Transactions of the- American Entomological Society, iv, 1887, pp. 209-296, Plate 3. 
+ Notes on the Species of Lachnosterna of Temperate North America: Proc. U. 8. National, 


Museum, xi, 1889, p. 503. 


$ Id., ib., p. 523. 


§ Proceedings of the American Entomological Society, fii, 1864, pp. 420-422. 
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stout; and “the wing-covers widened at the base and tapered toward — 


their tip, so that the two together just before their extreme tip equal 7 


~ the basal width of one of them.” The insect is represented in its several 
stages in Figure 28. In the pups received, the characteristic w-mark-  — 
ing in yellow of the black wing-covers, and the yellow transverse bands 
of the thorax are already to be seen, indicating that they are near their 
perfect stage. The beetles may emerge, if kept ina warm room dur- 
ing the month of March, although under their natural conditions they 
‘would not appear until May or June. The species never injures hickory 
trees to the extent that its congener does locusts. In many localities 
the locust trees have been entirely destroyed by this pernicious borer. 
A detailed account of the larva (grub) of this species is contained in 
the Fifth Report of the U. S. Entomological Commission, by Dr. 
Packard, 1890, page 287. ; 
In addition to the hickory (Carya alba), C. pictus also burrows in. 
the black walnuc (Juylans nigra) and in the butternut (Juglans cinerea). 
‘This species appears abroad early in the spring (in May and June), 
while C. robinice occurs during the month of September. Remember- 
ing this will enable any one to identify at once the examples of the two 
from any that may be captured abroad, or from dates of collections 
indicated in cabinets. 


Tenebrio molitor (Linn.). 
The Meal-worm. 

Two of the pupe and two beetles, identified as the above named 
insect, were received from Newark Valley, N.Y., as having been found, 
together with many of the “ grubs,” in Ashton’s factory-filled salt which 
had been stored, unopened, for two months in a tight meal room, The 
question avas asked how they came there and if it was safe to use_the 
salt in which they occurred, in butter and food. 

If the pupx and beetles sent were actually found within the salt, 
the following explanation of 
their occurrence there, is the 
only one that presents itself. 
The meal-room, in all prob- 
ability, harbored numbers 
of the meal-worm — the 
larve of the beetles. After 
having fed to maturity on the 
meal or flour at hand, in leay- 
. ing it for some convenient 
place for transformation to the- 
Fig. 29.— The meal-worm, TENEBRIO MOLITOR; ¢, d, a, pupal and perfect stages, they 

a larva, pupa, and imago, natural size; also theentered the sack or barre] 
eetle enlarged, 
through some hole or crevice 
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where, after their changes, they were found. The larvae could not feed 
upon the salt, nor could it be of any particular service to them in any 
manner. ‘Their presence would not in the slightest degree impair the 
value of the salt for use.. The pupz would be readily seen; the beetles 


would at once escape, and no eggs would have been deposited in the salt. 


The insect has not been figured by any of our writers. The accom- 
panying illustrations of its larval, pupal, and perfect stages are from 
Curtis’ Harm Insects, In shape and general appearance the beetle is 
much like 7. obscurus Fabr., but while that is of a dead opaque-black 
color, this is of a shining black. Its larva “is about an inch long, 
eylindrical, smooth and glossy, with the terminal segment semicircular, 
slighly serrated on the edges, and terminated in a single point” 
(Packard). Curtis describes it as “cylindric, smooth, ochreous, with 
bright rusty bands and a few scattered hairs; two small horns, six 
pectoral legs, and two minute spines at the tail.” 

It is a common species in the Old World, and has been quite largely 
distributed by commerce inall commercial countries. It is said to have 


been recently introduced, intentionally, in Chili for the purpose of using” 


its larve for bird-food:* Dr. Packard’s remark, ‘that it isfound in all 
its stages about corn- and rye-meal, and is frequently swallowed with 
food,” finds apparent confirmation in a notice entitled, “Larvez of 
Tenebrio molitor in a Woman’s Stomach,”t in which two insects 
reported by a physician to have been ejected from the stomach, are 
identified as the above, and the statement accepted as probable, with 
the suggestion that the larvee may have been swallowed without under- 
going mastication in corn-meal mush; the irritation that their move- 
ments would occasion, would naturally excite vomiting and_ their 
ejection. 

Another account of this same insect, which is quite amusing, is related, 
where the scratching sounds caused by a number of the beetles 
which had bred within-a pin-Cushion filled “ with coarse shorts,” led the 
guest at a hotel to believe, and make complaint, that the room to which 
he had been assigned, and in which he had passed a sleepless night, was 
haunted. 


Pulvinaria innumerabilis (Rathvon). 
The Maple-tree Scale Insect. 
Referring to the notice of this insect in the Sixth Report on the 
Insects of New York, Mr. Andrew S. Fuller, in a communication to 
me, under date of February 20th, 1891, has written as follows of its 


MIG Aree. Rese en FY A 
* Insect Life, i, 1888, page 154. tid., page 879. +1d., il,, 1890, page 148. 
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increase and injuries as observed by him, in the city of Brooklyn, 
NY 1: 


The Pulvinaria innumerabilis is not only destroying all of the soft 
maples, Acer rubrum, and white or silver-leaved maple, Acer dasy- 
carpum, in the city of Brooklyn, but it has also invaded the gardens 

| andis rapidly destroy- 
ing the grapevines, 
and the Japan ivy, 
Ampelopsis Vetchii, 
which covers the 
brick walls of many 
fine residences and 
churches. On the 
latter the pest has a 
most excellent retreat 
Sand shelter, and can 
not be dislodged by 
» ordinary remedies. 
& There are already 
es many thousands of 
& trees dying from the 
-attack of this sucking 
pest, and the city is 
doing nothing to 
check it. A few 
thousands of dollars 
properly expended a 
few years ago might 


Fie, 80(—Th lok iavaearae have saved the trees, 
— - 9 7 . . 
1a, 30, e maple-tree scale insect, PULVINARIA INNUMERABILIS. but no a illion of 


dollars would not replace the damaged trees. I have written several 
articles calling the attention of the residents of Brooklyn to this pest, 
and made one report to the Board of Parks (by request) on the same, 
but the owners of fine shade trees groan over their loss but make no 
practical effort to repair it. 

The future entomologist is likely to have quite as much to do as 
those of the present day, and it is to be hoped that his labors will be 
more highly appreciated. 

The scale of the insect with the large, white, cottony mass thrown 
out from beneath it for the protection of the eggs and the newly- 
hatched young is represented in Figure 30. 

Mr. E. P. Van Duzee, of Buffalo, N. Y., in a letter dated February 
28th, 1891, has written of the large numbers of this insect observed by 
him, after the falling of the leaves the preceding autumn, on the 
maples planted as shade trees along the streets of Buffalo. He was 
apprehensive that, in their increase, they would prove to be a great 
scourge the following:summer. 
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Gryllus luctuosus Serville. 
The Common Black Cricket. 


Mr. Wm. B. Marshall, of the New York State Museum, at Albany, 
reports that during a sojourn at Cape May, N. J., in the month of July 
last, a suit of clothes belonging to a friend, which had just been 
received from the tailor, and was hanging over the back of a chair, 
was completely ruined in a single night by crickets that had entered 
through open windows and eaten large holes in the garments. On 
request, some of the crickets were secured and sent to me for identifi- 
cation. They proved to be Gryllus luctuosus Serv. 

While we believe this is not of frequent occurrence, yet it has long 
been known that the @ryllidw as well as the Acridide are not exclu- 
sively vegetarian in their feeding habits. Thus, Walsh has recorded of 
Gryllus abbreviatus’ Serv.—a species closely allied to, and usually 
associated with, the above, that “ whenever they gained admission into 
houses, after eating into apples and other vegetable matter that they 
found there, often concluded their repast by gnawing holes into boots, 
shoes, and woolen clothes.”* He has also remarked : “All the crickets 
feed indiscriminately both on animal and vegetable substances. I have 
repeatedly noticed abdbreviatus under dead putrid birds, etc.” 

Clothing long worn and charged with animal matter from the person 
and from extraneous sources, might naturally be supposed to attract 
crickets that have acquired the taste indicated above, just as soiled 
clothing has occasionally been eaten by Dermestes lardarius, the larder 
beetle; but that new woolen clothing should be eaten in preference to 
old, can only be accounted for upon the supposition that a special 
attraction, in this case, was found in the animal matter belonging to 
the wool, or employed in its dressing, and remaining in the woven 
fabric. 


Trombidium locustarum Riley. 
The Locust Mite. 


Please give me the name and history of the parasite that deposits its 
small, oval, red eggs near the base of the grasshopper’s wings.—L. G. L, 
Adena, O., September 10th, 1891. 

The “small, oval, red eggs” of which inquiry is made, is the locust 


mite, Zrombidium locustarum Riley. It renders most excellent ser- 


* American Entomologist, i, 1868, p. 53. 
+ Practical Entomologist, i, 1866, p. 126. 
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vice —at times, of almost incalculable value —in the destruction of 
the eggs of the western locusts (commonly called grasshoppers), which 
it seeks when buried in the ground and eagerly devours. The young 
mites are very active little creatures, living at first inthe ground where } 
they feed on decaying animal and vegetable substances. When the 
opportunity is given them, they crawl upon the bodies of the locusts 


ow 

Fig, 31.— TRoMBIDIUM LOCUSTARUM.— a, mature larva when about to leave the wing of & if 
locust; b, pupa; c, male adult; d, female adult; e, palpal claw and thumb; f, pedal claws} , 
g, one of the barbed hairs; h, the striations on the larval skin. (After Riley.) 4 


and attach themselves, in preference beneath the base of the wings, but 
sometimes, when unusually abundant, covering the entire body. While 
upon the locust, they are immature, being in their larval stage, and 
having only six legs. As they gorge themselves with the juices of 
their host, their bodies swell out into an oval sack-like form, almost 
concealing the legs, although they are long, and in this condition [rep- 
resented at a in the figure] they may very easily be mistaken, as in the 
above inquiry, for eggs. After they have completed their larval 
growth they drop to the ground, where they undergo two changes— 
first to the pupa [shown at din the figure] and then to the perfect 
eight-legged form [shown at ¢ and d]. They pass the winter in the 
ground, and are said to be active whenever the temperature is a few 
degrees above the freezing. 

A detailed and interesting article on this mite from the pen of 
Professor Riley, from which the above facts and figures have been 
taken, is to be found in the First Annual Report of the United States 
Entomological Commission, pages 306-311. 

This mite is not confined to the Central or Western States, but has 
been observed in New Hampshire preying in very large numbers, both 
onthe eggs and the mature insect of the lesser locust, Melanoplus 
atlanis (Riley).* 


*Marlett, in Insect Life, ii, 1889, pp. 67, 68. 


INSECT ATTACKS —THEIR REMEDIES AND PRE- 
VENTIVES. 


The number of our more injurious insect pests is so large that com- 
paratively few have been treated of in the seven preceding reports of 
the State Entomologist. It.is desirable that each should be presented 
to the agriculturists of the State of New York in such detail and 
length of notice as would meet the requirements of the more advanced 
farmers, fruit-growers, and gardeners. In the main, this would be met 
in the presentation of the literature, history, description, illustrative 
figures, habits, life-history, distribution, and, above all, the best 
approved remedies and preventives, of the several species. A work of 
this magnitude, however, would require at least a score of years for its 
completion. In the meantime, it would certainly be of considerable 
service if there could be given to the public even brief notices of our | 
more injurious pests, in which their features were sufficiently described 
for their identification, their transformations and more interesting 
habits stated, together with some simple methods by which their 
injuries can be prevented or lessened. 

A number of notices, embracing some of the above particulars, have 
been contributed by the Entomologist during preceding years to agri- 
cultural papers—notably to the Country Gentleman and New 
England Homestead, in reply to inquiries received of the more 
commion’ pests of the garden, orchard, and farm, As each of these is 
believed to contain matter of some importance and value, it may not 
be amiss to extend their usefulness by incorporating them from. time 
to time in this series of annual reports, where they may serve some 
purpose (one would be, convenience of reference) until the time shall 
arrive when the insects of which they speak may receive more careful 
and studied consideration. 

With the above will also be included some communications made to 
individuals, relating to insects of somewhat general interest. 


Remepizs ror THE Psacu-Tree Borzr. 
The following communication was received from a correspondent 
in Waynesville, Ohio : 
I wish you, or some of your experienced correspondents, would 
give directions for destroying, and also for preventing, borers 


eine Sr city ee es areas 2s AEE) oe 
in young peach trees. — The principal — anger seems 
while the trees are young and tender. If one has but a 
trees, perhaps the best way would be to search the borer out 
destroy it, but during a part of the life of this pest it 1s very su ~ 
and difficult to find so close to the ground; besides, in large orchards it — 
would be an exceedingly slow and expensive process. : a 
T see in the Scientific American, copied from the J. E. Homestead, _ 
that an effectual treatment is to “ make a mixture of wood ashes and 
water, in the proportion of one quart of ashes to a pail of water. 
Stir well; make a little ridge of earth around the tree, a few inches — 


from it, and pour in-the mixture. I 
and will kill them every time.” The writer says he has used it for 


It will soak into the worm-holes, =~ 


Bet) years successfully. He says that it may be necessary to do it twice the > 
first year, but after that a very little care will keep the trees free from 


them. For want of ashes a thin solution of lime will do, he says. 


Why not heap a quart of ashes around the tree and let the rains supply a 


the water ? Now what I want to know is, whether this treatment . 


"been sufficiently tested to justify me or any one else in depending on af 


it in a large way — a thousand trees or more ? 

~ Would not an application of whitewash be as good a treatment as 
could be desired, after the trees are two or three years old — or thick 
soap-suds, applied with a brush or a rag? The first year the bark 
would no doubt be too tender for the whitewash. 

Is it not found that it greatly increases the life and vitality of the 
peach tree to shorten in the branches every year after the season’s 
growth is completed? Peach trees are generally short-lived; it is 
desirable to prolong their lives if we can, and such treatment will 

robably make them less liable to break down, owing to the disposition 
of the limbs to grow to great length, with most of the fruit far from 
the trunk of the tree. or 


It is not a difficult task to control this insect, @yeria ewitiosa, the 
Sannina ewitiosa of many recent writers, if the proper means are 


Fic, 32, The peach-tree borer, SANNINA EXITIOSA (Say): 1, the male moth; 2, the female moth. 
taken for it. It is possible to prevent its injuries to a great extent 
by the old method of searching for the presence of, and cutting 
out, the larve. There are those who contend that the destruction 
of the insect is the only proper thing to do, since by the applica. 


ee 


do not reduce its x mber, 1 
“ote orchards, A sufficient answer to this is, t 

id be no unprotected orchards, and that the peach-gre 

ho is too ignorant or indolent to employ the simple. and inexpensi 
ans by which his trees may be protected, does not deserve that the 
should give him remunerative crops. ie 


ra 
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Fig. 33.—Male and female moths of the peach-tree borer, enlarged (after Emmons). Be 
ae ‘9 ‘ a 
_ [The male and female moths, which are quite unlike in appearance, f 7" 
are shown in Figure 23, in twice their natural size, taken from Dr. Coquil- \ 
__. let’s “ Our Injurious Aigerians,” in,vol. v of the Journal of the Colum- a: 
gg bus Horticultural Society. Figure 33, after Emmons, also illustrates 4 
the same insects. | 


2 The treatment quoted above, of wood ashes and water placed in a 
-— _ funnel-shaped cavity about the tree, would unquestionably serve a good 
ie: _ purpose in the destruction of the eggs and the young larva, if applied 
sy ~ a few days after the deposit of the eggs or their hatching. But as the 
period of egg-laying of the peach-tree moth extends over the months of 
_ _— «June, July, and August, it would require too frequent an application of 
the ash remedy to render it reliable and practical. 

ay Carbolic Acid Wash. . 
-- This wash has been tested-for several years, and so far as we know, 


x has never failed to give satisfaction. Several large peach-growers 
- have used no other method of protection. Two or three formulas have 
- ‘been given for it, but probably the best is that presented by Mr. Bate- 
i ham of Painesville, O., in the Country Gentleman, vol. xlv, 1880, p. 
246, and also published, with others, in the Second Report on the Insects 


of New York, 1885, pp. 24-26: 

“For an orchard of five hundred bearing trees we buy a pint of 
erude carbolic acid (or half as much of the refined), costing not over 
twenty-five cents; then take.a gallon of good soft soap and thin it witha 

_gallon of hot water, stirring in the acid, and letting it stand over night 
or longer; then add eight gallons of cold soft water and stir. We 


ay 
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have then ten gallons of the liquid ready foruse. The wash should be 
thoroughly applied with a swab or brush around the base of each tree, 
taking pains to have it enter all crevices.” 


Mr. Bateham gives for his locality (about 42 degrees of N. latitude), . 


“as the proper time to apply the above, during the last of June, if the 
weather is hot, or the first of July. He had never seen the moth 
depositing its eggs before the last-named date, and if eggs had been 
deposited a few days earlier, he claims that the wash would kill them 
at once. 
Carbolic Acid and Paris Green Wash. 


Mr. J. H. Hale, a successful peach-grower m South Glaston- 
bury, Conn., has recommended in a paper published in the Zrans- 
actions of the Massachusetts Horticultural Society, for 1888 
(Part I, p. 66), a wash for the prevention and killing of the 
peach-tree borer, which would seem, on some accounts, to ‘be 
even preferable to the preceding. He represents the egg-laying period 
of the moth to commence in the latter part of May, and continuing 
into September. On rare occasions he had seen the moth deposit eggs 
in the crotches of the larger limbs. Has this been observed, or the 
larvee found in such localities by any one else ? 

The objects sought in the wash are: first, to smooth the bark; second, 
to prevent oviposition; and third, to kill the egg or larva if oviposition 
has occurred. The exact proportions are not very important. Toacom- 
mon bucketful of water take two quarts of strong soft soap, half a pint 
of crude carbolic acid, two ounces of Paris green, first reduced to a 
paste, with water and lime enough to form a thin paste that will adhere 
to the tree. A little clay may be added to assist in making it stick. 
Apply with a swab or brush before the first of June. 


Killing the Borer, 


Although the above: is given as almost a sure preventive, Mr. Hale 
recommends that in addition, the tree should be examined in October, 
and where traces of the borer are discovered, as in exuding gum or the 
sawdust-like castings at the base of 
the tree, remove a little of the earth, 
scrape off the gum with a sharp knife, 
cut away the bark, and with a piece 
of wire follow up any channel that it 

foc) SERRE a es does not seem best to cut open, crush 
Sia wecttous Tatteriamone or draw out the larva, which at this 
time will be from a half-inch to an inch long. [The full-grown larva, 
its cocoon, and the contained pupa are shown in Figure 34. | 


ish oil, 8 pts.; soft soap mad 
», 2 lbs.; powdered sulphur, 2 lbs. Mix the oil with the whale-oil 
p, beating the lumps up thoroughly into a perfect emulsion. Then 

d the soft soap and, after mixing this thoroughly, stir in the sulphur, — 
The more perfect the mixing is done the better, These ingredients can — 
be obtained at almost any country store, and ought not to make the — 
ost more than sixty cents the gallon. One man can mix a barrel and 

apply it to five hundred trees in a day. The application should be 


made every spring from May 15th to June Ist, in latitude 42°. 


Preparatory to applying the above, it is recommended to remove ¢ 
with care, by the aid of a wooden trowel and broom, the ground for 
about a foot from the trunk, so as to lay bare the base and main roots. 
‘Examining them after three days, if any borers are present, they will | 
be discovered at a glance by the oozing gum and their excrements or 
borings, and can be easily cut out with a sharp knife. After which, — 
apply the compound with a paint brush to the cleaned roots, andup | 
the trunk for eight or ten inches above the surface of the ground, 4 
Sprinkle on all the powdered sulphur that will adhere, and return — 


___ the ground. 


a Mounding. 
oe This method of protection is highly esteemed by some peach- =~ j 
growers. It is done by throwing up around the base of the 

| tree, at any time before the deposit of the eggs, a mound of earth of 

about a foot in height, and pressing it closely to the trunk with the 
foot.” In the following years, a few inches may be added annually. 

gz __ By this means the roots of the trees where they are given off from the 
trunk, are placed out of reach of the insect. The mounding is 
believed, also, to have a beneficial influence on the health of the trees, 

in prolonging their period of bearing and exempting them from 
disease. It has been claimed that this method has given entire exemp- 

tion from the borer attack, at the cost of a very little labor. 


’ 
&9 
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5 y A New Tree-Protector. 

2. A model of a device has lately been shown me which pro- 
4 mises to give complete protection for young trees from the 
attack of the peach-tree borer. A cylinder made of fine wire 
netting, about fifteen inches high, mounted on a galvanized metal base, 
a gathered in at the top so as to adjust itself closely to the tree, opens at 
one side for passing it around the trunk, and is then secured and 

24 
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fastened to the ground, and slightly into it, by 
this protection, the moth would be effectually prevented 


a 


_ ing an egg upon or near the base of the tree. The cylinders coulc 
quickly applied, and with proper care in housing them, they wo 
last for many years. It is thought that they can be offered for sale at 
about twelve dollars the hundred. rk payee eee 
It is undoubtedly very beneficial to shorten-in peach trees annuall ; 
ee At can be done in the autumn, or in the early spring, by clipping off — 
at least one-third of the last year’s growth.— Country Gentleman, — 
- for June 4, 1891. i “a 
~ In a communication to the Rural New. Yorker, of October 17th, 1891 
(page 736), Mr. J. S. Woodward, the ex-secretary. of the New York oa ; 
State Agricultural Society, and a highly successful fruit-grower, con- 
demns the recommendation made in a late number of the same journal 
(page 593) for treating trees infested with the peach-tree borer, by 
piling wood ashes just about the body of the tree and on the roots aes 
after some of the surface soil has been removed. He had seen trees bo | 
killed from leached ashes piled about them, and unleached ashes would 
be almost sure death, and besides, they would be effective, if harmless, 
only for a short time. Mr. Woodward gives the following preventive 
a for the borer as being entirely safe, and as sure as it is safe: a 
¥y Take some dirty soap — the dirtier the better,— and add to it sweet — 
| skim milk so as to make strong soap suds. Into this mix hydraulic 
cement (common water-lime) in quantity sufficient to make a thick 
white-wash, and using a stiff brush or old broom, with this coat the — 
trees from the ground or a little below, to from twelve to eighteen 
inches above, using plenty of the wash. This will form a solid coat of 
mail that no insect can penetrate, and unless broken with hoe, harrow 
or other tool, will last for a full year, or until the growth and expan- 
sion of the bark of the tree fills it with cracks. To eradicate borers _ 
already lodged in the tree, there is nothing so good as a sharp, strong 
knife and a sharp pointed wire. < 
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An IcHNEUMONIzZED CATERPILLAR — INTERESTING CASE OF PARASITISM. 


—_ Tes 


Eps. Counrry Gentieman.—Inclosed I send a peculiar worm 
found on my hop vine. At time of finding it was of a light green color, 
two and a half inches in length. Please name, and state whether it is 
in any way injurious to the plant. Last year I found on the same vine 
two worms, dark brown in color, with highly iridescent spots all over .— 
them, shining with metallic luster, while the worms themselves were 
almost as heavy as so much lead. I put them in a box, but neglected 
to send them until they became too shrunken for examination. 


Mrs. K. M. B., Wabash, Ind. 


A io a 
hop vine; yea 


inserted within its body over one hundred eggs. 
_ and fed to maturity inside of the caterpillar, 
when they ate their way out of the body, 
each through a-separate hole, and spun upon ee ee eae 

___ its surface small, elongate, oval, white cocoons, yee Re eee ae am 4 


standing on end, and, from their number, es by Ananteles can ae 


Bs: _ nearly covering the entire body, as shown in Figure 35. oe 
____ An unusual circumstance attended this particular brood of parasites. 


“ae While engaged in the spinning of their cocoon, they were discovered 


i 


ide 
— 


- and appropriated for the prey of another parasite —a small Chalcid 
= __ insect, of less than one-half the size of the larva which it attacked. A 
__ Chalcid egg was inserted in each larva—not a single one being over- 
looked. The cocoons were completed as usual, but their architects 
_were thereafter made the food of their chalcid guests. As the result, 
_ instead of the cocoons subsequently opening at their upper end, by a © 
nicely fitting hinged lid for the escape of the ichneumon fly, in each 
instance the perfected chalcid —a pretty metallic-green creature, with 
jridescent wings — has made its escape through an irregular hole eaten 
___ near the end of the cocoon. 
_ The first parasite was in all probability Apanteles congregatus (Say); id 
4 the second, the chaleid, has not been determined. 

The “two worms with iridescent spots, shining with a metallic luster,” 
d can not be named from the~characters given. Could they have been 
q | the dark brown chrysalids of the interrogation butterfly, Grapta inter- 
__ rogationis (Fabr.), ornamented with its silvery spots? This and the 
a chrysalis of the comma butterfly, Grapta comma (Harris), are often 
known in hop yards as the “ hop merchant,” and are thought by some 
a to foretell the future value of the crop, as the metallic markings may 
a be more or less conspicuous.— Country Gentleman, for September 


27, 1888. 
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A New Onton Pzst, Acrotis ypstton (Rott.). 


The following editorial notice in the Canastota [N. Y.] Journal, of 
June 20th, 1891, refers to a, new insect pest that had recently made its 
appearance and was the occasion of considerable alarm: 


Onion growers in the vicinity of Canastota are dismayed by the 
appearance of a pest that is making fearful havoc in some of the onion 
fields lying north and west of this village. The pest was first seen 
about a week ago. Growers noticed that their onions were getting 
thin and the plants appeared to be dying. Investigation, however, 
disclosed the fact that the plants were being eaten by a voracious 


dark-colored worm. The worms were of all sizes up to about one inch 


and a quarter in length and the thickness of a lead pencil. blow 


seemed to work in spots, some parts of a field being overrun wit 
the worms while in other places no traces of the pest could be found 


until they had migrated from the infested portions. Where they : 


appeared, they were very numerous and quickly ate all the vegetation, 
including weeds. a 

The muck land lying north of Canastota, and in the adjoining por- 
tion of the town of Sullivan, is peculiarly favorable to the profitable 
culture of onions, and great quantities of them have been raised during 
the past five or six years. Hundreds of acres were sown to the fra- 
grant vegetable this spring. The work of the worms will be of incal- 
culable damage to the crop. The loss at present is estimated at 
one-fourth of the total acreage. 

Examples of the caterpillar, as they proved to be, were received 
from the editor, Mr. P. F. Milmoe, with request for their examination 
and for aid in the emergency. Reply was returned, under date of 
June 17th, as below: 


Eprror or JouRNAL.— Dxar Sir: Yours of yesterday, informing 
me of the severe attack in the onion fields of your vicinity, and accom- 
panied by specimens of the depredator, is just received, and I send 
immediate reply. 

These sudden outbursts of insect injury are not infrequent occur- 
rences, and are often impossible to account for satisfactorily. On 
reading your note, I confidently expected to find, in this instance, a 
repetition of the attack made in the spring of 1885 upon the onion 
fields in Goshen and vicinity, in Orange county, N. Y., whereby many 
acres of onions were destroyed and serious losses inflicted, as described 
in Prof. Riley’s Report to the Commissioner of Agriculture for that 
year (pp. 270-275), through the operations of the dark-sided cut-worm, 
Agrotis messoria Harris. 

The examples you have sent me show it to be a different insect —a 
cut-worm, but of another species. So far as I can determine from the 
larval characters, which are somewhat variable, and show marked 
differences of feature in the different stages of growth, this is the black 
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cut-worm, Agrotis ypsilon (Rott.) — one of our most abundant species, 
common almost everywhere over the United States and Canada, and 
occurring throughout Europe, in. the East Indies, the Hawaiian islands, 
and elsewhere. [The caterpillar and the 
moth that it produces are shown ing 
Figure 36.] A peculiarity of this species, ¥ 
and one that would seem to add to the 
amount of injury that it may cause the 
onion grower, is the unusually long time 
that it is present with us. It is almost 
the earliest of the Agrotis species to make 
its appearance in the winged state. I have 
taken it as early as May 30th, and in col- 
lections made by me “at sugar,” have 
observed it every night through the 
months of June, July, and August, over 


2 : Fic. 36.—The black cut-worm, AGRO- 
half the nights of September, and CON- qs ypsrLon; a, larva; b, enlarged head 


tinuing until the last week of October. % ™° ® the mathe Aetna 


This would seem to indicate that its caterpillars are in the ground 
and continue their depredations through most of the spring and 
summer ‘months. Whether this is the result of a long period of 
egg-laying of the moth, giving us the caterpillars at various stages of 
growth throughout the season, or if there are two or more overlapping 
broods, we are unable to say. Of some of the cut-worms, we, could 
safely predict that they would disappear from view and their injuries 
cease within a limited time—a week or two,— but of the black cut- 
worm, no such gratifying prediction can be made. It may speedily disap- 
pear or its trouble may continue for several weeks longer. The size of 
the worms at present will enable you to form some opinion of their future 
operations. Those sent me are nearly full-grown. If nearly all are of 
this size——an inch and one-fourth in length when at rest — I would 
expect that their work would cease within two weeks from this time, 
when they should stop feeding, bury in the ground and form a cell for 
their pupation, from which they would emerge later as the winged 
moth. But if many of the larve are still small, you would be com- 
pelled to look forward to a longer battle with them.- What shall be 
done with them to stop their ravages? This is the important question 
with the onion growers. 

If Lam able within a few days to go and look over the ground, I 
will do so, for then I could give you better advice. In the mean time 
I will suggest some means which, from the known habits of cut-worms, 
should afford very material relief. I presume that they feed mostly at 
night and spend the day within the ground near the plants at about an 
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hb below the surface. If the children, 


gome water with kerosené on its top, will go through the f 
working away the ground with their fingers, pick out the worr 
drop them into the pail, much good will be accomplished. At G 
it was not unusual for a child to fill a quart pail in going over a 1 BY, 
in this manner. Night collections, with the aid of a lantern, should be 
made, when the caterpillars, if small, will be seen at work upon the tops — 
dor the plants, or, if larger, cutting off the plants near the base for food‘ — : 
or traveling over the ground. If, as possible, they are too abundan} Fi: 
for hand-picking (although at Goshen entire nights of whole families 
were devoted to the work), then I would advise spraying at night with 
a kerosene emulsion for killing them. a i 
The emulsion is easily made in the following manner: Dissolve in 
one gallon of boiling water, one-half pound of hard soap or a half- — 
‘gallon of soft soap, and, by the aid of aforce pump, mix with the 
solution one quart of kerosene until of a uniform mixture and wholly 2 
emulsified. Add to this enough water to make two gallons of liquid. 

This will give one part of kerosene to eight of the liquid, which should 

kill all the worms that it comes in contact with, without injuring the 
plants. If, however, found necessary, the proportion of kerosene could 
ve be increased. The above could be applied at night with a force-pump, 
or with any suitable sprinkler. Mr. P. C. Lewis of Catskill, N. Y., 
makes a pump which would be good for this purpose, at a cost of 
$5.50. A circular explaining it would be sent on application. 

At Goshen it was found that asimple solution of a quart of soft 
| soap in seven quarts of water, sprinkled over the plants, protected — 
: them from attack and also killed those of the worms that it reached. 
This is so simple that perhaps it might be first tried before resorting to — ty 
the other remedies. ; . 

I trust that the above remarks will be adapted to present wants. 
Later, I will advise as to the best methods of preventing a recurrence 
of the attack another year, through preparation of the ground. I need 
hardly remark that the insect could not have been carried to your 
locality in the seed, as you suggested may have been done. You doubt- 
less had it with you in preceding years, but not in remarkable numbers. 
For some reason the present year has been very favorable for its mul- . 
tiplication. The “black cut-worm ” is known as avery general feeder, 
often proving destructive to strawberry plants, but I find no record of = ~~ 
its injuries to onions. Very truly yours. 
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, I was unable to visit the locality in season for observation of the 


attack, but learned that it ceased a week or two thereafter, doubtless 
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= remained. He had been told that the larger ones had been seen eating — 
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ig not improbable that this larva 
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he smaller in the fields. js HS ee 
_ The first of the caterpillars received pupated June 16th, and disclosed 
“the moth, Agrotis ypsilon, July 12th — a pupation of twenty-seven days. 


_ A-second became a pupa July 2d, and a third July 6th. be 
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Tur STaLk-BoRER, GORTYNA NITELA, AS AN EXTERNAL FEEDER 


pillar which he had detected feeding on the tassels of his corn. It is 


the larva of Gortyna nitela Guenée, probably about three-fourths 


= 


grown, as it is at maturity somewhat over one inch in length. It is a 


well-known pest of our gardens and fields, known under the common 


a 


 ~ ghenipodium, peach-twig 


_ -nameof “the stalk-borer,” and unfortunately is one of those which makes 
its attack upon a large number of food-plants, quite varied in their 


e 


~ character. _In my First Report, where I have discussed the insect at con- 


siderable length {pages 
110-116), its food-plants, 
in the stems of which it 
lives, are given as follows: 
Tomato, potato, spinach, 
wheat, corn, dahlias, asters, 
lilies, spirea, salvia, milk- 


4 ra) 
¥Fia. 37.— The stalk-borer, GORTYNA NITELA Guen. The 
weed, castor bean, rhubarb, moth and its caterpillar. (After Riley.) " 


3, currant-twigs, rag-weed, and hearts-ease. It 
also eats the fruit-of the tomato and strawberry, and bores into the cobs 


of ears of corn, as well as in the stalk. The above list will serve to 
show what a general feeder it is, and that it rarely appears except as an 
internal borer in stalks, stems, and twigs. 
It has often been sent to me in potato stalks and in the stalks of 
young corn, but T have never met with it before as an external feeder. 
Walsh and Riley record it as boring through the cob of growing Indian 
corn, and strangely confining itself to that portion of the ear, and also 
as boring into the stem of the same plant. Miss E. A. Smith and 
Professor French have recorded its operations in the stalk of young corn, 
‘and other writers have mentioned like injuries from it. 


pr ; is cannibalistic at times. j Mr... : 
_ Milmoe had inclosed about a dozen in a close-fitting box to send to me, ft 
but being forgotten for a day, when opened, to his surprise only two 2 


_ Mr. H. H. Rich, of Hartford, Conn., has sent, with inquiries, a cater- c 
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The caterpillar may be easily recognized by its head, first segment, ge . 
and anal plate, being of a wax-yellow color, and its purplish-brown - 


body, conspicuously lined with three white stripes, of which the central 
one is continuous from the first to the last segment, while the side ones 
are interrupted over the third to the eighth segments. A black band 
porders the side of the anal plate and the first segment and crosses the 
side of the head; the three pairs of thoracic legs are glossy black, the 
others (prolegs) are whitish. The caterpillar and the moth into which 


, it develops are shown in Figure 37. 


In Professor J. B. Smith’s recent Catalogue of the Noctuide of 
Boreal America, this and its allied species are referred to the genus 
Hydrececia. 

The example sent is darker colored than any I have previously seen, 
being almost black. It manifests nothing of the restlessness and 
apparent timidity of those that I have taken from burrows 

The present attack is of entomological interest rather than of economic 
importance. It probably will not occur in sufficient number on the 
tassels to prevent or even interfere with the proper pollenization of the 
plants. In the pieces of the tassels sent, as showing the operations of 
the caterpillars, a few of the flowers (staminate)-have been nearly con- 
sumed and others partly eaten into, but the resultant injury will be so 
slight that no anxiety need be felt, in this instance, on account of the 
presence of the caterpillar, and no remedy for it need be suggested. 
(New England Homestead, for July 13, 1889.) 


Tur Cow-HorN Fry in New York. 


A letter received from Miss Drake, of Demster, Oswego county, in 
the latter part of August, of the present year (1891), announced the 
presence of this fly on farms in that locality. In addition to replying 
to her request for information, the following notice was sent to the 
Oswego Times, and was published in the semi-weekly edition, dated 
September 4th. 


Hon. John A, Place: 


Dear Str:—I am sorry to be obliged to announce the advent in 
your county of a very injurious insect pest, which is destined to increase 
and do much harm to the dairy interest, whatever efforts may be made 
to arrest its spread. With timely warning, however, and a general 
effort to prevent the increase of the pest, its injuries may be materially 
lessened. 
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The newcomer is the cow-horn fly, Hematobia serrata R. Desv. Its 
introduction into your county is quite recent, and it was doubtless. 
brought by one of your railroads—probably the R., W. & O., which 
traverses the northern part of your county, as it was reported to me: 


-above-named railroad passes. 

The fly is armed with a long, stout, sharp proboscis which it thrusts- 
into the skin of the cattle where it is the thinnest and sucks the blood... 
In general appearance it resembles the common house-fly, but it is smaller 
and more closely allied to the biting fly, Stomowys calcitrans, which 
appears in autunin and attacks animals and men, often entering our 
houses and inflicting a sharp, stinging bite through the stocking or 
elsewhere on the leg. : 

It was imported from France a few years ago, and was first noticed, 
in Pennsylvania, in 1886. For the past two years it has been abundant 

and troublesome in New Jersey. It occurs also in Delaware, Maryland, 

Virginia, and Ohio. In the early spring of this year it had extended 

into one of the southeastern counties of New York bordering on New 

Jersey. 

Looking for its gradual spread through our State, I was greatly sur- 

j prised to hear that it was present in large numbers in Oswego county. 
Although the account given me of its operations evidently pointed ont 
the insect, yet I felt some doubt until, at my request, examples of the 
fly were sent to me. : al 

Replying to a letter from Miss Drake, of Demster, who first informed 
me of the presence of the fly on their farm, T stated that if it was, as I 
supposed, the horn fly, it could be recognized by its congregating in 
large numbers upon the base of the horns. Answer was returned: 
“They annoy the cows by getting on their horns and between them, 
but can not say that they prefer those places, as sometimes it appears 
x that they literally cover the entire body, especially on the back and 

shoulders. Our neighbors are all troubled with them, and all the cows 
are shrinking of their milk.” 
e In a letter received this morning, I have intimation of the occurrence 
of the fly in Oneida county, and that it had made its appearance there 
a year ago. 

It seems strange that interested parties will not at once send notice 
to the State entomologist of the appearance of any new insect pest, 
for if commenced in time, means may often be taken to prevent the 
spread, or rapid multiplication, of newly introduced insect pests. 


25 


a) Oh ie eee 


under date of August 25th from a farm at Demster, through which the 


“times large, raw sores on the shoulders and by the root of the 
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appearance in these parts about a year ago and is 
- much damage to the dairymen ad of : 


Mr. A. J. Fly, of Delta, Oneida county, ¥ 


also by the navel. They also cover the horns at times. They ES 
a:tack fat cattle as readily as those in poor flesh. White and lig teolored 
cattle do not seem to be as much attacked as the black or dark ones. ~~ © 
On spotted cattle the flies are sometimes thick on the black spots, while - _ 
there are hardly any on the white. The fly seems more hardy thanour 
~ommon one, aud takes more to kill it. If there is anything that can = 
be done to get rid of this plague, our dairymen would be glad to know 
jt, and avail themselves of the information, that they may relieve their | 
wattle which are suffering greatly day and night. 


The injuries from the attack of this fly do not result in the death of 
the infested animals, as was first reported, but they occasion large sores 
upon the body in various places, and from the irritation and inflamma- 
tion that the myriad flies cause, there follows a great falling off in the © 
amount of milk given — variously estimated at from one-third to one- 
half. The cattle also lose materially in flesh. . 

In New Jersey it has been found that the fly was most troublesome 
in June and early July, and that after the middle of August it. gave 
comparatively little trouble. But even if you are to escape from any 
serious further harm from it this year, you should do what you can to 
prevent its continued multiplication. 

Knowing that the fly deposits its eggs in the fresh droppings of the 
cattle, and mostly during the night, and that it lives and matures 
therein, I would urgently recommend that every morning, in infested 
localities, these droppings be carefully and thinly spread in the fields, 
so that it may quickly dry, The eggs and the larve would die in the 
dry material and could not mature therein. Another method of killing 
the insect in its early stages, but perhaps not so good as the preceding, 
is to scatter lime over the fresh droppings. To prevent the flies from 
biting the cattle, I know nothivg better than once a week going over 
the bodies with a sponge dipped in whale-oil in which some carbolie 
acid has been mixed, only applying it to the tips of the hairs. I have 
treated of this fly, and given figures of it, in my W%fth Report on the 
Insects of New York, 1889, pp. 220-227. Possibly you might make 
gome extracts from this, which would be serviceable and interesting to 
some of your readers. 


Very truly yours. 
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the Country Gentleman, of September 10, 1891: 
‘Three years ago, in the autumn of 1888, the serious injuries to cattle 


in New Jersey, from the immense number of this biting fly that : 


gathered upon the backs and sides of cattle and sucked their blood, 


was noticed in several numbers of the Country Gentleman. As at. 
that time it had extended southward and westward into Delaware, 


Maryland, Virginia, and Pennsylvania, it was thought somewhat 
strange that it had not been observed in New York. It is now known 
to have entered our State as early, at least, as the summer of last year, 


but no published record of its occurrence was made until the present 


summer, when. Mr. J. D. Lyons of Monticello communicated to the 
June number of Insect Life the statement of its abundance at that 
place during the preceding autumn, and that it had been first 
observed by him about the middle of August. Monticello is in Sulli- 
yan county, in the southeastern part of the State, and about twenty 
miles north of the northern limit of New Jersey. 

On August 24th of this year, I was surprised to have the insect 
reported to me from Oswego (on the southern curve of Lake Ontario), 
and so abundantly that on a farm at Demster they were literally cover- 
ing the backs and shoulders of the cattle, annoying them greatly, and 
largely reducing the yield of milk. Upon looking at the location of 


Demster, it was found to be on the Rome, Watertown and Ogdensburg ° 


railroad, and it therefore seemed probable that the fly had been carried 
to that remote part of the State by railroad transportation, either upon 
cattle or in cattle cars. 

The following day a newspaper item noted the presence of the fly 
on many farms in Caton, Steub2n county, N. Y.—this county being at 
the middle of the southern tier, and the town of Caton, bordering on 


. . ¢ f . 
“Pennsylvania, whence it had doubtless been introduced, 


From the above known localities of this troublesome insect, there is 
every probability that it has already been, or very soon will be, largely 
distributed throughout the State of New York. 

While it will not occasion the alarm that attended its first formidable 
attack upon the cattle in New Jersey — excited by the sensational 
reports that from the clusters of the fly upon the horns, larve were 
produced which burrowed into the head and brain, causing death 
within twenty-four hours — still, its injuries are of such a character 
that it. is very desirable that proper effort should be made by every 
dairyman — first, to prevent’ the attack of the fly, which is followed 
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7 The following communication relating to the fly, containing fener 
notes of distribution and other additional information, was made to _ 
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by unsightly and unhealthful sores, and a diminution in the flow of 


milk from one-third to one-half: and, secondly, to reduce the number of 


the flies by preventing their breeding. It is not difficult to do this. 


_ While there are several greasy substances which, if applied to the cattle, 


will prevent the flies from alighting and inflicting their bites, it is thought | 


that the best results have been obtained from the application, at least 
once a week, to the tips of the hair with a sponge, of fish-oil in which a 
little carbolic acid has been mixed. This has been found to give almost 
entire immunity from attack for nearly a week. Any application of 
tar to the horns is useless, as when gathered there the flies do no serious 
harm, having only selected a convenient resting place from which they 
may not be dislodged by the sweep of the tail, or by ordinary 
rubbing. =: 

A knowledge of the breeding habit of the fly suggests a simple 
remedy available against its multiplication. The, insect breeds in the 
droppings of the cattle. Its eggs are deposited almost wholly during 
the night in the fresh droppings; it has been stated that from their 
point of observation about the base of the tail, the flies follow the drop- 
pings to the ground, and at once deposit their eggs therein. For the 
hatching of the eggs and the development of the larve into the winged 
insects, moisture is required. If, therefore, every morning during the 
prevalence of the fly the droppings of the night be thinly spread over 
the field with a shovel, so as to permit its speedy and thorough drying, 
the eggs and the larve that may be therein will die from want of the 
proper moisture needed for their development. This method is so 
simple that no dairyman should hesitate to charge himself with its dili- 
gent performance. Another means of killing the insect in its early 
stages is said to be sprinkling lime over the droppings. While this 
does not seem as simple a remedy as the one before mentioned, it might 
be desirable for use in stables. 

In the Hi7fth Report on the Insects of New York, 1889, several pages 
have been given to the life-history and habits of this insect (Ha@ma- 
tobia serrata), its introduction from the south of France into this 
country, the character of its injuries, its distribution, together with 
some preventives and remedies which have not been named in this 
notice. A representation of the fly and its peculiar and formidable 
biting and sucking apparatus is also there given. 

Professor John B. Smith, entomologist of the New Jersey Agri- 
cultural College Experiment Station, has given a bulletin (No. 62, 
November, 1889) of forty pages on “The Horn Fly,” which is an inter- 
esting and highly valuable paper. It is possible that some copies of 
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this bulletin are still to be obtained, and may be ‘had upon applicatio 
to Director James Neilson of the Station, at New Brunswick. 

At the recent meeting of the Association of Economic Entomologists 
at Washington, D. C., the presence of this fly in Ohio was reported. 
Like most of the introduced European pests it- will doubtless have an 
extended distribution throughout the States of the Union, and also a 
speedy one, from the ease with which it may be conveyed in cattle cars 
by rail. ; 


Wire-worms AND Remepizs ror THEM. 


Eps. Country Gexrieman.— The wire-worms have become so plenty 
in this county that it is nearly impossible to raise a respectable crop of 
potatoes, corn or oats; they also work heavy on timothy meadows. All 
remedies applied so far have failed to do away with them. Could not 
some one of your readerswho has experimented with them. give us his 
views on this subject? _M. L., Potter County, Pa. 

Although I have not had the opportunity of experimenting with wire- 
worms, or of making special study of means for controlling them, yet 
the results of what has-been done and reported by others, may be of 
yalue to the above inquirer, and to a host of others who are troubled 
with “the wire-worm ”— one of the most annoying pests with which 
the agriculturist has to do, | 

Of the many methods that might be recommended for dealing with 
these insects, and for mitigating their ravages to a greater or less extent, 
the three following are named as probably the best and most efficient 
that may be employed: 

1. Starvation.— When a crop is known to have been injured by 
them; upon the removal of the crop, collect thoroughly and burn all the 
material upon which the larve might feed another season, for the larval 
life is long-extended — it is believed, in most of the, species, to three 
years, and in some, it is-claimed, even to five years. If the ground has 
been cultivated for potatoes, or vegetables of any kind, gather in piles 
all-the stalks, stems, or vines, together with the roots, and burn them. 
When timothy meadows, or grass lands of any kind, have been infested, 
after feeding as closely as possible, plow thoroughly and fallow—as 
also in the cultivated fields — during the autumn, with such additional 
plowings and harrowings as shall best tend to destroy all vegetable 
life. Gas lime, if procurable, may at this time, to great advantage, be 
spread upon and washed into the soil. Repeat these operations the 
following spring, and allow the field to lie fallow for the year. This 
will certainly arrest the wire-worm attack. ; 

2. Buckwheat Remedy.—lf the fallowing for the year be thought 
an unnecessarily high price to pay for the arrest of the injury, it may per- 
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“haps be accomplished in this m4nner: After the ground has 
* the thorough breaking up and working over in the autumn and spring” 
- above recommended, follow with a crop of buckwheat. Wonderful. 
_ efficacy has been claimed for this plant in freeing ground from wire- re 
worms. Of the abundant testimony that might be quoted on this ene | 
point, we will only give that of the late Hon. A. B. Dickinson, who ~ fe 
_has stated as follows: ' lg ee 

“ After experimenting with salt and lime, and many other things 
recommended, I have found only one remedy for the rascals, and that 
is to break the sod and sow it tobuckwheat. Plow late, and as often as 
possible, in the fall, and then sow it to pease in the spring. With a like =~ 

- plowing the next fall, they will not injure any crop the following _ 
season.” 

3. Mustard Remedy.—In England a crop of mustard is regarded by 
many as an absolute specific against the wire-worm. In an address 
before an agricultural society there, the speaker, after narrating some 
successful experiments which he had made with mustard, on a small 
scale, made the following explicit statement: ‘ 

“Thus encouraged by these results, I sowed with mustard the next 
year a whole field of forty-two acres, which had never repaid me for 
nineteen years, in consequence of, nearly every crop having been 
destroyed by the wire-worm. Iam warranted in stating that not @ 
single wire-worm could be found the following year, and the crop of 
wheat throughout was superior to any that I have grown for twenty- 
one years!” 

As possibly some of the readers of the Country Gentleman may not 
distinguish between the wire-worm, the cut-worm, and the “ thousand- 
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Fre. 38.— Larva of AGRIOTES Fie. 39.— Larva of MELANOTUS commuNIS. (After S 
MANOUs, (After Fitch.) Fitch ) 


legged” worm, it may be desirable to state that the first-named is a 
small (usually less than an inch in length), slender, flattened creature, 
with shining surface, and often of a horn-color or pale brown or 
yellowish shade; its texture is tough and leathery. The first three 
segments of the body are each furnished with a pair of rather long 
four-jointed legs, while the last segment bears a single retractile proleg. 
Figures 38 and 39 are rude representations of two of the common 
species—Figure 38 being the Agriotes mancus of Say (regarded by Dr. 
Fitch as A. truncatus of Melsheimer), and Figure 39, Melanotus com- 
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mounis (GylL). The perfect insects into which they develop — known — 


from their habit, when placed on their back, of springing into the airin 
order to regain their feet in the fall —as “snap- ; 
ping-bettles,” are represented in part by Figure 


40, Figure 41 shows, in enlargement, one of 


the wire-worms in the act of burrowing into 
and feeding on a kernel of corn. Figure 42 
represents one of the common  cut-worms, 
Agrotis clandestina, in the well-known curled 
attitude that it assumes upon being unearthed. 
Figure 43 is one of the thousand-legged worms — re, 40—Mutanorus 
Julus coeruleocinctus Wood. comMUNIS, natural size 
The wire-worms— members of the family of pam Sei 
Eluteride —are very numerous in species, but the early stages 
and life-histories of but a few have been studied, and even those 
are imperfectly known. Their faithful study 
is a great desideratum, but unfortunately the 
difficulties that it presents has deterred most 
of -our entomologists from its prosecution. 
The Country Gentleman has presented its 

Fig. 41.—A wire-worm at- | 5 4 

iaeking comic”. After readers with many excellent articles on wire- 
_ Fitch.) worms, remedies for them, etc., which may be con 
sulted to advantage by those who are sufferers from their depredations. 
Among these, the following issues may be cited: May 8, 1877, p. 2815, 
June 14, 1877, p. 377; August 5, 1877, p. 220; December 11, 1879, p. 
793; February 8, 1883, p. 105; May 31, 1883, p. 441; November 29, 
1883, p. 961; April 12, 1888, p. 984, There are algo many others, 
which may readily be found by turning to the elaborate and careful 
indexes that accompany each volume.— C.- @., November 29, 1888. 


pe Sea iy meat Fie. 43.—Thousandlegged worm, JULUS C@RU 
CLANDESTINA, LEocincTus Wood. 


Norz.—A careful study of wire-worms, extending over three years, has 
since been made at Cornell University, Ithaca, N. Y., by Professors Com- 
stock and Slingerland, and the regults published in “ Bulletin 33 of the 
Cornell University Experiment Station,” for November, 1891.. The 
experiments conducted in the course of the study embraced trials with 
various insecticides for the destruction of the larve and beetles; killing 
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the larve by fallowing, starvation, growth of the puss. | 
crops; protection of seed by tar coating, and soaking in kerosene, salt 
and copperas, and other solutions; the effects of certain to 
methods of destroying the pup and beetles, ete., ete. es 

The experiments in remedies and preventives against the sarees oot Sag 
no satisfactory results or such, at least as seemed to be of practical 
importance in preventing to any great degree their ravages. It Se 
appeared as if the-efforts of the agriculturists could be directed with 
better results toward the destruction of the beetles. 

The Bulletin closes with the life-histories and larval descriptions of 
five species of our wire-worms, viz.: Agriotes mancus (Say), Asaphes — 
decoloratus (Say), Melanotus communis (GylL), Drasterius elegans 
(Fabr.), and Cryptohypnus abbreviatus (Say),— covering twenty-two 
pages, which are of special value in consideration of the comparative 
little study that has, up to the present, been ay to this family, and 
its great economic importance, 


Taz Rose Bue anp How vo Kitt rr. 


The following notice was communicated to the Mew England 
Homestead, of May 9, 1891 (vol. xxv, p. 265), in compliance with a 
request from the editor: “ Will you please tell our readers how to kill “% 

he rose-bug ?” | 

There are localities as notably in the State of New Jersey, where the 
grape crop can not be protected from destruction by the rose-bug. This - 
insect has its breeding 
ground in wet places in 
sandy regions. Under 
favorable conditions these 
breeding grounds, in the 
course of years, become 
so extended that at a 
regular period, known ; 
almost to the very day 
j (about the 25th of May 
in New Jersey), such im- 
mense armies are sent 
abroad, that their com- 
bined attack is perfectly 
irresistible. Although 
Fira, 44,—The rose-bug, MacropactyLus sussPinosus, with hundreds of thousands 


structural details. From ni t D 
‘ eas © may be killed, yet as fast 
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as destroyed others take their place, until the crop they attack is 


entirely consumed. Contest with them is hopeless, and may as well be 


abandoned at the outset, so far as the preservation of the crop is 
concerned. 
Usually in the New England States and in New York, the beetle 
does not appear in irresistible numbers, and: is within our control. 
Often this can be accomplished by beating the insects from the plants, 
at intervals during the day, for perhaps a week or two, into a pan of 
water and kerosene. When occurring in still larger numbers, severe 
injury from them may be prevented by repeated sprayings with kerosene 
emulsion. The efficacy of this method is attested by Professor M. H. 
Beckwith, in Bulletin No. 12, for March, 1891, of the Delaware Agri- 


cultural Experiment Station. Prof. Beckwith first tried spraying 


grapevines, upon the blossom buds of which the beetles had com- 
menced to feed on the 27th of May, with London purple of the 
strength of one pound to two hundred gallons of water. The beetles 


were entirely unaffected by the arsenite, and not a single dead one 


could be found as the result. ; 

The vines were next sprayed with a mixture of lime and water, com- 
pletely covering with it the foliage and blossom buds. This applica- 
tion at first seemed to be distasteful to the insects, and checked their 
feeding for awhile, but in a few hours they resumed their attack, and 
‘completed the destruction of the buds. 

The next experiment was made with kerosene emulsion. This was 
entirely successful. Rose bushes thronged with the beetles were 
sprayed with an emulsion of one part of kerosene to nine of water. 
When the spray struck the beetles they at once fellto the ground, ‘The 


application was made in the evening, and the following morning many 


of the dead beetles were lying on the ground underneath the bushes. 


Several of the sprayed roses Gontaining many of the beetles were 


picked off-and plaged in a well-ventilated breeding cage, and in the 
morning every beetle was dead. It should be borne in mind that the 
emulsion kills only by contact, and that therefore successive applica- 
tions of it must be made as often as the beetles reappear upon the 
plants. It seems to kill all the insects that it reaches. 


Another remedy for this most pernicious insect is found, upon the - 


testimony of Professor J. B. Smith, of the New Jersey Agricultural 
Experiment Station, in the sludge-oil soap, manufactured by the 
Columbia Chemical works, at Brooklyn, N. Y. It was tried upon the 
beetles, when appearing in full force in New Jersey, after everything 
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| else that had been used —perhaps twenty different insecticides —had 
entirely failed. The sludge-oil soap was the only material that would . — 
conquer these insects, in the experience of Professor Smith- Col. — 
Pearson, of Vineland, who has so long and faithfully been experiment- 
Bs: ing with methods for controlling the rose-bug, also had most grati- 
_. fying success in the use of this valuable insecticide. It therefore 
appears, that in the use of kerosene emulsion and sludge-oil soap, we — 
have two reliable insecticides with which we are able to control the 
ravages of this pest of the horticulturist and fruit-grower, whenever it 
does not appear in overwhelming numbers. In New Jersey, a success- 
ful fight against it can only be made in the discovery and breaking up 
of its breeding grounds. : 

In Insect Life, ii, March, 1890, pp. 295-302, Dr. Riley has given a 
quite full account and excellent figures of this insect. The figure 
illustrating the beetle is given herewith: the details of structure will 
be readily understood without special reference to them. 

Professor Smith has also given in Bulletin 82, July 3, 1891, of the 
New Jersey Agricultural Station (40 pages,’ 10 figures), and in the 
Annual Report of the Station for 1891, an excellent account of “The 
Rose Chafer or Rose Bug,” containing many new observations, and 
detailing, in 22 pages, the numerous experiments made by him for its 
destruction or prevention of its ravages. 
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Turn Mar.e-TrEE Borer, Guycosius spEcrosus (Say). 


From Mr. Henry Herrick, of Amsterdam, N. Y., the following 
inquiry was received, dated Sept. 25d, 1891: 

_ Grubs or worms are destroying my maple shade trees. They either 
work around the trunk under the bark, or in an upward direction for a 
yard or more and then go into the wood to the depth of four or five 
inches. I have had a man to cut out the dead bark and trace them to 
the hole, where I can insert a stick in many cases for five inches. I 
would like to know what I can put in the hole to kill the grub without 
harm to the tree. A stick or a wire may fail to reach him in the bur- 
row from its not being straight. Can I throw something in with a 
syringe that will do the work? 

Mr. Herrick was answered: It will not be worth your while to 
attempt to kill the grubs in your maples by injecting an insecticide, 
The long burrows contain no grubs, they all having emerged from the 
trees through holes inthe bark in July, . At the present time all of the 
grubs are within easy reach of your knife. Their location in the tree, 
if you will go carefully over the bark, may be discovered, as Dr. Pack- 
ard has told us, by “a rusty, irregular discoloration of the bark of 
about the size of a cent, and especially by the frass or castings, which, 
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~ to the length of an inch or more, are attached, like a broken corkscrew, 


to the bark.” . . 

On cutting into the bark at this place you will find the slender burrow, 
probably running in an upward direction for about an inch, and the 
young grub, of about one-fourth of an inch long, lying in its upper end. 

This is the most simple and effective way in which to arrest the inju- 
ries of this destructive borer. It is far preferable to wrapping the 
trunk with cloth during July or August, or applying repellants for 
preventing the deposit of the eggs, for, by the means above suggested, 
the insect is killed instead of being driven away to other trees. 


The following notice of this insect is contained in the “Report of the 


State Entomologist to the Regents of the University of the State of 
New York, for the year 1886,” but as only a few copies of this paper 


were printed for distribution it is republished here, containing as it 


does, some observations that have not been given elsewhere. 


A lady writing from Canajoharie, New York, complains with much 
feeling of the ravages of a borer which is rapidly destroying some 
highly valued maples which shade and adorn her home. 

From the account given of its operations, it is undoubtedly the maple 
porer above named (Glycobius speciosus), which was first described 
by Say in 1824, in Long’s Second Expedition to the Sources of St. 
Peter’s River (ii, p. 290), as a rare insect. In addition to the speci- 
men taken on the Wisconsin river during the expedition, one other 

‘only was known, which had probably been taken in Pennsylvania, and 
was in the possession of the Philadelphia museum. It was subse- 
quently illustrated in Say’s American Entomology. Dr. Harris has 
noticed and figured it in his Znsects Injurious to Vegetation, giving at 
the same time one of those popular and graphic 
descriptions which enable his readers to recog- 
nize the insect unaided by illustration, and have 
Jent such a charm to-his invaluable report. Of 
later years the beetle has become comparatively 
abundant, being found in nearly all collections, 
and having been frequently written of by a 
number of authors. It is one of our most 
beautiful species, as its specific name of speciosus 
(meaning beautiful) implies, being a member of Va 
the family of longicorns (Cerambycide) and f \ 
measuring over an inch in length, marked with yo, 45 —The sugar-maple 
the strongly contrasting colors of yellow A radiborets UPTEELUB SEEOLORUE. 
black, and bearing conspicuously a w-like character on the front part 
of its wing covers. [See Figure 45, reproduced from Emmons. | 
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Despite its beauty, it is a highly pernicious insect. Not content, as” 


are most of its associates, with burrowing in dead or sickly vegetation, 
‘its attack is usually made on perfectly healthy trees. 


It was my privilege several years ago to follow an attack of this 
insect on a row of maples at Schoharie, New York, which I passed 
daily, and had for years observed with pleasure their vigorous and 
healthful growth. As adding to the testimony of Dr. Packard of the 
attack of healthy trees (Insects Injurious to Forest and Shade Trees 
—Bulletin No. 7 of the United States Entomological Division, pp. 
103, 104), I herewith copy the record made under date of November 
30, 1859: 


T have noticed this autumn, for the first time, that our sugar 
maples, which we have always regarded as our most valuable shade 
tree, from the almost complete immunity which they have enjoyed in 
trunk and leaf from insect depredation, have been attacked by a borer 
so pernicious in its work as to threaten their destruction unless some 
means shall be found to arrest the attack. 

In its simplest form it reveals itself by the bark parting longi- 
tudinally and breaking away, disclosing the wood of the tree in a nar- 
row strip for some five or six inches in length. , On the surface of the 
wood can be seen the furrow of the grub, cut to a slight depth, gradu- 
ally increasing in its dimensions as it descends, and at the lower end 
entering the trunk of the tree: over the borders of the groove the 
growth of sapwood made since the injury, impinges. This, I presume 
to be the work of a grub proceeding from an egg deposited late in the 
season, and compelled to seek an early refuge by approaching winter. 
A wound no more serious than this, would close over in two or three 
years and no permanent injury result. But when the grub has had 
full time allowed it for its work the injury is far more important. 

In several instances I have traced the furrow, packed tightly with 
fine powder for two feet or more in extent, with an average breadth at 
its lower portion of over half an inch and nearly one-fourth of an inch 
in depth. To render it the more serious the grub, almost invariably 
before entering the tree, leaves its downward path and winds nearly 
horizontally around the trunk until it completes about half a circuit. 
It then enters the trunk an inch or thereabouts back from the end of its 
burrow, ascending at an angle of about ten degrees. The perfect insect 
emerges from the tree above its point of entrance through an opening 
which can be probed horizontally for three or four inches, the mouth 
of which is smoothly cut and somewhat elliptical, the broadest diameter 
being about .35 of an inch, 


One maple which I have examined, of about ten inches in diameter 
at the base, which has been more seriously affected than others, and 
probably the first to be attacked, has been nearly destroyed. Several 
of the grubs had commenced their ravages side by side, and by their 
united cuttings have in places exposed the trunk for over a hand’s 
breadth The tree has been attacked in various places from above its 
first limbs nearly to its base,— the injury extending beneath the surface 
of the ground. The entire circumference of the tree has been grooved, 
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although not continuously. Circulation is still maintained by windin 


around and among the furrows; but one more season’s work will, it 
is believed, take the life of the tree. . | 


. 


In a row of maples bordering a lawn scarcely a single tree is entirely 


exempt from injury —all apparently the work of this grub. If these 
injuries are to continue and increase, and I see nothing to prevent it, 
our maples, which we prize so highly, will share the fate of the 
locust and be abandoned to the borer as too unsightly a tree 
for ornamental use. 

The “beautiful Clytus” is a difficult insect to control, and very 
many of the fine old maples, which have ornamented our streets and 
afforded us so agreeable shade, have been or are being killed by it. A 
few years ago it was a source of much pain to me to see at Benning- 


ton, Vt., the large number of old maples that were standing dead upon. 


the streets or rapidly dying from the merciless burrowing of this borer 
that had scarred and excavated their trunks, Recently the same 
ravages, although not as yet to the same extent, were observed by me 
at Glens Falls, N. Y. 

Probably the best method of arresting the ravages of this pernicious 
borer would be to watch for the commencement of the operations and 


_ kill the young larva. The eggs are laid in July and August. [The 
means communicated to the lady for finding and killing the borer were 
' virtually the same as those given in the reply to Mr. Herrick, and 


therefore need not be repeated here. | 


Tue Squasu-suc, Anasa rristis (De Geer). 


A correspondent desires to know what is best for the destruction of 
the black squash-bug, Anasa tristis. Can Paris green be used with 
safety ? If not, what can be used quickly and safely on an acre or two 
of squashes ? 

Paris green is of no service against the squash-bug, or the many 
other bugs of the Order of Hemiptera that take their food through a 
proboscis from the interior of plants. The 
best remedies, so far as known at the pre- 
sent, for the squash-bug are found in trap- 
ping and killing the females before their 
oviposition, and in the destruction of the 
eggs. Some success has attended experi- 
ments made for preventing attack, by the 
employment of strong-smelling substances, 
as for example, dipping cora-cobs in gas-tar 
and thrusting them in the ground among fie. 46,—The Squash-bug, Awasa 
the plants, and occasionally renewing TBI6Ts— enlarged one-half diame 


ter; head and beak still more 
the tar. enlarged, 
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_ The first appearance of the bugs among the plants should bev @ i ; 


for, that operations against them may be promptly commenced,— or 
_ what may be still better, traps should be arranged for them a little in 
advance of their expected time of coming. In the Northern States they 
generally come abroad from their winter hiding places toward the latter 
part of June. The traps may be pieces of bark, chips, bits of wood or 


strips of board, laid upon the ground near the hills. ‘It is claimed, by 


some that the best possible trap is found in the leaves stripped from 
the lower part of the plants and spread beneath, as the insects are par- 
ticularly fond of the juices of the wilted foliage. The traps should be 
turned over and examined morning and evening, and the bugs which 
have hidden beneath them for the day (coming abroad at night for the 
deposit of their eggs), captured and destroyed. ~ 


In addition to the daily examination of the traps, careful inspection — 


should be made of the underside of the lower leaves for the patches of 
eggs that may be deposited on them, which when found are to be 
crushed. The eggs may be recognized by their being of a dull orange 
color, flattened on their two sides, and occurring in clusters. Asthe female 
does not deposit all of her eggs at once, and as fresh bugs continue to 
mike their appearance for the space of two or three weeks, the daily 
search may be advantageously continued for that length of time and as 
much longer as the life of the ovipositing female is extended 
beyond it. 

Later, while searching for the eggs, companies of the young squash- 
bugs will be found, on the leaves, each with a green body, the head and 


- thorax black, and the antenne pink. When two or three days old, the » 


color of their body changes to ash-gray, and the others portions to 
black. 

The employment of the above remedies involves considerable labor, 
but where the insect is unusually numerous, it will be amply repaid. 
If commenced in season and faithfully continued into July, much of the. 
accustomed damage of the notorious pest, will be prevented, and but 
few of the mature forms with their increased power for injury will be 
found during the months of September and October. 

Care should be taken not to permit the bugs to gather around the 
base of the main stalk, as they are sometimes wont. to do ( for sucking 
its juice) in such number as to girdle it. This may usually be prevented 
by drawing away some of the ground from around the stalk and applying 
a mixture of dry ashes andsalt. Without this precaution, it is said that 
the bugs will at times burrow into the ground out of sight where they 
feed securely and unsuspectedly on the sap of the plant. High fertili- 
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a article upon the best methods known for controlling the hop-vine aphis, — 
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the following notice was coniminicated, and was published in the issue 


~ for May 2, 1891. It was copied in a number of other papers in the 


hop districts of the State: 


The one great uncertainty in the successful cultivation of the hop 
crop is-its liability to attack and destruction by the hop-vine aphis — 
sometimes known as “the fly” or “the green fly.” Although this 


insect is not entirely absent from our hop yards in any year, yet its 


multiplication and the excessive injury that it frequently inflicts is 
dependent upon atmospheric and meteorological conditions. Unfor- 
tunately these can not be predicted, and, therefore, the hop-grower 
usually defers action that would serve to prevent aphis multiplication 
until the attack has been made in force —— can not be wholly arrested, 
and can only be mitigated at a great expense. 


Hop-vine Aphis in Europe and America, 


The hop-vine aphis, Phorodon hwmuli (Schrank), is an European 
pest, which was first observed in the United States in 1862. Fora 
long time it has been allowed to work its ravages in this country, in 
years of its abundance, without ‘effort made against it. Quite different 


~ jias been the course pursued in. England, where no hop-grower attempts 


to grow a crop without-his regular “ hop-washings.” 


Its Life-history Discovered. 

Four years ago (in 1887), the life-history of the imsect was, for 
the first time, worked out, in the hop yards of New York, by the ento- 
mological division of the U.S. Department of Agriculture. With this 
knowledge at our command, it is safe to say that, with proper care 
and without great expense, our hop crops can be saved from aphis 


destruction. 


Fie, 47.—The hop-yine aphis, 
PHORODON HUMULI, the stem- 
mother, enlarged; head and 
antenna still more enlarged. 
(From Insect Life.) 


The insect, assartite the ass the in ska Wate peeee to co Fae 3 
trees, on the smaller twigs of which its eggs 
-are laid and survive the winter. Hatching 


in the early spring [and producing the 
“ stem-mother,” shown in Figure 47], three 


broods are developed on the plum, the third — 


brood being winged. This brood at once 
takes wing, deserts the plum trees, and flies 
to the hop yards. This flight takes place 
in the month of May—in England it has 
been noticed on the 28th of May. 
The precise time would, of course, vary 
with the temperature of different seasons, 
but could be ascertained by a careful ex- 
amination of the hop leaves daiiy at about 
the usual time for its appearance. 


When to Attack the Aphis. 
The winged aphides [the “migrants,” shown in Figure 48] would be 
found at first on the upper leaves of the outer rows of plants in the 
yard. This is the time, without any delay, to commence operations 


Fic, 48.— The hop-vine aphis, PHoRoDON BUMULI, son Bart from plum, of the third genera- 


tion, enlarged; head still more enlarge 


(From Insect Life.) 


against them. They should be killed, and thereby prevent the enor- 
mous progeny to which they would give rise in the nine rapidly suc- 
ceeding generations said to have been observed on the hop-plants. 
This multiplication, in favorable seasons, is simply appalling — almost 
incredible, but it need not be permitted. 

It may be prevented by killing the plum-tree migrating brood while 
upon the outer rows of the yards. 
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How to Kill the Aphis. 


The best insecticide for use is believed to be kerosene emulsion, pre- 
pared after the formula which has been so often given in leading 
agricultural journals. — 


The emulsion is made as follows: Take of kerosene, two gallons; 
common soap, a half-pound; water, one gallon. Dissolve the soap in the 
boiling water, and, after removing from the fire and while yet boiling, 
add the kerosene, emulsifying the mixture by pumping it through 
a force pump with a spray nozzle into the same vessel until it assumes 
the appearance of thick cream and the oil does not rise to the surface. 

For ordinary use, on trees, etc., dilute the above mixture with nine 
parts of water. 


For the hop-vine aphis one part of the emulsion to twenty-five of 
water should be used, as a greater strength is liable to blacken and 
injure the leaves. 

Properly applied, by spraying with a suitable force pump through a 
fine nozzle, it will not fail of killing every aphis with which it comes 
in contact. It is all important that it be applied so as to bring it in 
contact with each insect, as it kills only by this means, and not, as do 
the arsenical mixtures, by depositing the poison on the leaves to be 
subsequently eaten by the insects. All plant-lice are sucking insects, 
feeding only on the sap of the vegetation that they infest. 

As the kerosene emulsion requires some labor in its preparation, pos- 
sibly some of our hop-growers would prefer to use the hop wash which, 
for a long term of years, has been successfully used by the English 
hop-growers, and we accordin gly give the formula for it: 


One hundred gallons of water (if hard water, with soda added). 
Four to five pounds of soft soap. 
Six to eight pounds of quassia chips, first steeped in cold water and 


afterwards steamed or boiled. 

The efficacy of this washing has been clearly demonstrated. Hop- 
growers who have sprayed with it in England have grown crops of 
700 to 900 pounds per-acre, while those not using it grew nothing, or 


next to nothing. 


Repeat Spraying as Often as Necessary. 

As the plum tree brood does not migrate en masse at the same time, 
a second spraying should follow the first in a few days thereafter. 
Watch should be kept for the advent of newcomers, either through 
flight or by reproduction, as the new broods occur at intervals of a few 
days, and are therefore frequent during the season. The spraying 
should be repeated as often as is necessary to prevent the multiplication 
which would otherwise destroy the crop. 
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Preventives of Hop-vine Aphis Attack. 
_. There are at least three methods by which much may be done 
prevent attack: y mae | Ret 
4. Out down and burn all the wild plum trees in localities where 


; 


hops are grown, so as to afford fewer places where the hop-vine aphismay — 


- 


oviposit in the autumn. Include in this such cultivated plum trees as 


are not yielding paying crops, particularly if infested with black-knot. © . 


2, Spray all cultivated plum trees with a strong kerosene emulsion 

’ during the winter, or in the early spring before the leaves are out, in 

order to destroy the eggs of the hop-vine aphis which may have been 

deposited there the preceding autumn. ‘The kerosene should penetrate 
and quickly kill all the eggs which it reaches.* . 

3. Collect and burn all the refuse (leaves and vines) of the hop-yard 
as soon as the crop is picked. At this time many of the male aphides, 
which are the last to leave the yard, are still upon the vines, and in the 
burning, it is believed, that their number may be reduced to the extent 
that enough will not remain to fertilize all the females that have 
already taken their departure. The mating occurs largely, if not 
wholly, upon the plum trees. . 

The above directions involve watchfulness and labor, but the demand 
they make is trifling in comparison with the value of the crop that may 
thereby be rescued from destruction. 

The figures in the above are from the Entomological Division of the 
U.S. Department of Agriculture, obtained through the kindness of 
Dr. Riley. 


Tun Merton Arnis, Apais cucumEris Forbes. 


Lowe tL, Mass., August 27th. 


Eps. Counrry Guntreman.—I send you by mail a box containing 
some muskmelon leaves and shoots that have been attacked by what seems 
to be a kind of plant-louse. Last season they destroyed my little plat 
when the melons were half-grown, the vines appearing as if touched by 
frost. Can you tell me what the creature is, and what means could be 
used as a preventive? I presume that it is too late now to save the 
vines, though I did not notice any trouble until yesterday.—T. ©. B. 


The aphides or plant-lice, from the fortnight’s delay in reaching me, 


had become shriveled and discolored, but there is scarcely a doubt that 
they are the species which was described and named by Professor Forbes, 


a 
* Late experiments have shown it to be doubtful if aphis eggs can uniformly be killed by 


spraying with the emulsion. It would certainly be effective if made to reach the young aphides 
soon after their coming from the egg. 
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by him at considerable length (mine pages) in the Twelfth Report on 
the Insects of Illinois, published in 1883. . 


Fic. 49.— The melon aphis, APHIs cucUMERIS, winged oviparous female. (After J. B. Smith.) 
It is there characterized as “a minute, very sluggish, green or green- 
ish-black insect, occurring in immense numbers from spring to late 
summer, on the underside of the leaves, and also upon the roots of 
muskmelons, cucumbers, squashes, and other cucurbitaceous plants, 
causing the leaves to curl and shrivel and lose their color, and greatly 
hindering the development of the plants.” 

It further appears, from Professor Forbes’ account, that it was first 
observed in Illinois, in 1880, as doing much injury to nutmeg and 
muskmelon vines, and also to the cucumber vines. arly in the spring 
of 1882 it made an overwhelming attack on both watermelons and 
muskmelons, in many localities in Illinois, entirely killmg the plants. 
Cucumber .vines growing in the vicinity were not greatly injured; 
squash vines to a slight extent. 

Jn some instances, where the vines were not at once killed by exces- 
sive numbers, the plant-lice disappeared from them about the Ist of 
August, permitting the plants to rally somewhat and yield a partial 
crop. Many of the insects had been parasitized, and their dead bodies, 
by thousands, were found clinging to the leaves. 


This insect has not, so far as we know, been previously reported from 
the eastern part of the United States. It is to be hoped that in its 
presence here it may be met by the same parasitic attack that checked 
its increase at Normal, Illinois. The operations of the parasite —a 
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minute insect that deposits its eggs within the plant-louse — may 
readily be recognized by the aphis becoming greatly swollen in size and 


rounded, and changing to a pale brown color. 

In the absence of parasitic attack, Professor Forbes, as the result of 
experiments, recommends the following: 

Sprinkling the underside of the leaves with road dust. In experi- 
ments, where it adhered, the insects were killed, or disappeared. 

Dusting the underside of the leaves by means of a powder bellows, 
with pyrethrum powder. After twenty-four hours all the insects had 
fallen from the leaves, and were dead and dried up. 

Spraying with a kerosene emulsion killed all it reached, and cleared 
many leaves entirely. 

Tobacco smoke, forced by means of a common bee-smoker, under 
large pieces of canvas (hay-caps) covering a section of the plants, and 
keeping’ the space beneath well filled with smoke for ten minutes, killed 
seventy-five per cent of the insects. 

For garden use, where the plants are comparatively few, the last- 
named remedy is deemed the most feasible. 

It is advisable whenever this attack occurs, to destroy the old vines 
and leaves, within which the insect may be hibernating, and not to 


' grow the same crop on the same ground the following season. 


The muskmelon “shoots” submitted, show a different and a quite 
interesting form of attack, in which the smaller leaves have been trans- 
formed into small, irregular, subovate, downy galls. These have given 
out their insects, which are found to be aspecies of Cecidomyta. As 1 
can find no mention of Cecidomyia attack on any of the Cucurbitacew, 
the insect is probably new to science. If it proves to be so, it might 
appropriately be named Cecidomyia cucumeris. It will be noticed 
hereafter. (CO. G., for September 27, 1888.) 


MELon AND STRAWBERRY Pests: APHIS CUCUMERIS AND CoRIMELZNA 
PULICARIA, ' 


Eps. Country Gunrieman.— Be kind enough to inform me how to 
prevent lice from eating cantaloupe or cucumber vines; and, if spraying 
will do any good, what to spray with to destroy the insects and not 
injure the vines. There is also an insect that stings the stem of straw- 
berry blossoms about half an inch from the carp; then they dry up 
and fall off. Is there anything to prevent this? 


H. H. 
Wellham’s Cross Roads, ‘Md. 
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_ The “lice” infesting melon and: cucumber vines are probably the 


_eucumber aphis, Aphis cucwmeris Forbes. It may be killed if kerosene — 
emulsion, pyrethrum powder or pyrethrum in water, fish-oil soap, or 
_ strong tobacco water, is applied to it. But as it usually occurs on the 


underside of the leaves, and causes them to curl irregularly, it is 
almost impossible to reach the insects by ordinary spraying. If a 
knapsack pump, provided with a rod and a Vermorel nozzle, be used, 
the liquid could be thrown very effectually upon the lower surface of 


the leaves. The eggs of this aphis are deposited in the autumn, and 


probably on the dead leaves and vines. If these, therefore, are collected 
and burned each year, the attack of the insect would be largely 
prevented. : 


The insect that punctures the blossom-stems of the strawberry is 
probably “the flea-like negro-bug,” Corimelena pulicaria Germ. (If 
possible, examples of insects of which informa- 

tion is desired, should be sent with the inquiry.) 

It is the size of some of the flea-beetles— about & 
one-tenth of an inch long, and is shining black 

with a white stripe on each side. As this little bug 
has a large number of food-plants, as the rasp- Fie. 50.—The flea-like 
berry, cherry, quince, garden flowers, and several Pofroanre cAftor Riley) 
weeds of which it is very fond, it is difficult to bring it under control. 
The same substances recommended above for the aphis would probably 


‘kill it. 


[The insect is shown in Figure 50. | 

Professor Riley states that this troublesome and destructive insect is 
particularly partial to two weeds, upon which it breeds, and beneath 
which it may often be found in the month of June in countless num- 
bers — viz., the red-root or New Jersey tea-plant (Ceanothus ameri- 
eanus), and neckweed or purslane speedwell ( Veronica peregrina). 
He therefore advises thé propagation of a small plat of either of these 
weeds near a- strawberry patch or other infested crop, as a decoy for 
the bugs, which may thus be drawn away from the cultivated crops 
and easily destroyed when congregated in large numbers in a limited 
space. (C. G., for June 4, 1891.) 

Since the publication of the preceding notices of the cucumber aphis, 


Professor J. B. Smith has reported its destructiveness to all kinds of 
cucurbitaceous vines in all parts of the State of New Jersey, in 1889 


(Bulletin '72, October, 1890, N. J. Agr. Coll. Hep. St.), and in the 


Axnual Report of the Station, 1890, page 484, he refers to it as having 


~ been troublesome to growers for years past. 


213 


214 RTY-FIFTH REPORT ON 


Professor Smith recommends as the best : 
a preventive of all injury if applied in time, fish-oil soap in the pro- 
‘portion of one pound to eight gallons of water, put on with the cyclone ad 
or Vermorel nozzle. 7 


Scanz Insects oN CAMELLIA AND OLEANDER. ~ 
A lady has sent the following inquiry of scale insects which are 
infesting her plants in Jacksonville, Ala. Reply was sent through the 
Country Gentleman of March 25th, 1891. 


T inclose two leaves, one of Camellia japonica, the other of oleander, 
both of which are infested with parasitic fungi. The disease spreads 
over the plants, which alternately succumb to its attacks, in the green- 
house as well as in the open air. Will you kindly inform me what 
it is, and if there is any known means of its prevention. 

The leaves give no indication of fungus attack (upon the authority 
of State Botanist Peck), but are infested with scale-insects. The 
oleander shows on its underside, along the midrib and scattered over 
its surface, numerous small, rounded white spots of about one-twentieth 


Fic, 51.— The white scale, ASPIDIOTUS NER, onan acacia twig; a, the male insect; 0, the male 
scale; c, the female scale — each enlarged. “ 


of an inch in diameter, having a wrinkled, pale orange center. These 
are the common “oleander scale,” Aspidiotus nerii Bouché, which 
occurs over the whole of the United States and in Europe, and on a great 
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variety of plants and trees, viz., magnolia, acacia, ivy, maple, plum, 


cherry, currant, orange, lemon, etc. The true insect, when mature, is 
found beneath the scale—the white portion of the scale being a protective 


secretion thrown out by the larva, having upon its center one or two 
orange-colored larval skins cast off at its tholtings. [See, also, Fifth 


_ Report on the Insects of New York, pp. 278, 279.] 


“The camellia leaf is infested with a different species of scale. It is 


- brown, elongate, bearing the cast skins upon its pointed and narrow 
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end, quite broad at the other extremity (which in one example is white), 
and resembles in shape the well-known oyster-shell scale of the apple 
tree, except that it is not curved. It apparently belongs to the genus 
Parlatoria. lat 1 ae 


An assured remedy for these insects is spraying them with the kero- 


sene emulsion or whale-oil soap solution. The latter might not be 
effectual except when applied to the young soon after they have 
hatched from the egg, and before they'are protected beneath their 


scale. When infesting house-plants, as oleander and camellia, the 


insects may be destroyed by passing over the stalk and branches, and 


‘the leaves on their underside, with a sponge or piece of flannel dipped 


in a little sweet oil or kerosene, The oil will penetrate the scale and 
kill the insects beneath. Upon some old oleanders which had become 
badly infested through neglect, kerosene was used so freely that mis- 
givings were entertained of the result, but the effect was only 


beneficial. 


———_— 


A Grapevine Scatz Insect, Lecanrum sp.? 


_Complaint was made that a grapevine which trails against a shed in 
Springfield, Mass., was covered with a multitude of scale-insects, similar 
to the specimens sent. ‘The-vine had not been so infested before, and 
another vine near by was not infested. 


The piece of vine is almost entirely covered with the large scales of 
this insect — in some cases even overlapping one another. They are of a 
dark mahogany color.’ A few are ofa pale brown color, with two broad 
subdorsal blackish stripes and about eight narrower transverse bands: 
They are smooth and without a carina, broadly oval, their dorsal eleva- 
tion about one-half of their diameter, and the largest measure one- 
sixth of an inch in length. On raising the scales from the bark they 
were found to be packed with small transparent white eggs, elliptical in 
form, with a length of about double their breadth. These scales are 


gta 


identical with some deseribed by me in the Country 


resemblance to Pulvinaria innumerabilis [Rath.], while they are evi- 


"these scales, the rapid rate at which the insect may multiply, is evident. 
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July 4th, 1878, and not identified at the time. ” 
Associated with the above are some smaller pale brown, more elon- 
gate scales, which in their carination and transverse constrictions bear | 


dently a species of Lecanium. A few of the eggs have hatched at 
this date (June 4th), and the young larve are running rapidly over the 
scales. No cottony secretion is present, but when the scale and eggs 
are brushed away, a white powdery substance is found beneath them. 

As, on a former occasion, I have counted 1,054 eggs beneath one of 


It will be necessary, therefore, to free the infested vine from them, or 
they will speedily destroy it and extend to other, vines. 

If the scales are confined to a portion of the vine, they could be 
removed from it at the present time and many of the eggs destroyed 
by crushing them with a cloth held in the hands and moved over the 
stem with a twisting motion. The cloth might be wet with a carbolic 
acid solution or strong soap suds; or the scales could be scraped from 
the vine with some blunt instrument and received in a broad basin of 
water covered with kerosene.. The eggs should by no means be per- 
mitted to survive the operation of their removal, to continue the attack 
and destroy the vine, as they undoubtedly would if not properly 
treated. With the eggs hatched, the empty scales, it is hardly 
necessary to add, would be harmless. (New England Homestead, June 
12, 1886.) 


AppLE-TREE Insrots oF HArRLY SPRING. 


Apple-tree Aphis —Apple-tree Case-bearer — Eye-spotted Bud-moth— 
Apple-leaf Bucculatria — Pear-tree Psylla. 


Insect attacks upon the unfolding buds of the apple tree are either 
unusually abundant the présent season (the spring of 1891) or our fruit- 
growers are more carefully watching for insect depredations, and 
more eager for the knowledge of means of checking them than 
they have been in former years. Such action is wise, for just at this 
time orchards are exposed to attack of several insect pests, which, if 
not promptly checked, can not as well be destroyed later, and must neces- 
sarily prove of serious injury to the coming crop. 


Mr. Dwight Stone, of Lansing, Oswego county, N. Y., has written 
me under date of April 27th, as follows: 
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‘Inclosed I mail you two insects; the little green one is easy to find, ~ 
but the other is more difficult to detect. It is a worm in a sheath, 
which when fastened to the leaf, stands out at an angle of 45°, and 
looks, tothe naked eye, something like a lettuce seed. When detached 


- from the leaf, it comes (partly) out from the sheath and crawls like a 


worm, If touched it quickly draws back into its sheath. There are 


millions of the first named insects, and but few of the last in my 


orchard. Please give me their names and the probability of the latter 
to increase and do damage. ; 


The green insects, of which there were many creeping over the open- 
ing buds, are the common apple-tree aphis. Aphis malt Fabr. They 
are still quite small, but have . ry eis 
already undergone one molting 
since hatching from the eggs, as 
‘numbers of their cast. shriveled 
skins are fastened to the buds. 
Wherever abundant, the injury 
that this insect causes in extract- 
ing the sap from the buds is so 
great that its increase should be 
promptly arrested by Bpray1ug Fig. 52.—Apple-tree aphis, APHIS MALI; winged and 
with a strong soap solution, to- twingless forms. 
bacco water, or the kerosene emulsion—the last, the most reliable. 

The other insect, inclosed in a “ sheath,” is the apple-tree case-bearer, 


Coleophora malivorella Riley. It is apparently rare in the State of - 
7 » New York, -as it is 


but the second time 
that it has come to 
my notice, the first 
having been noticed 
in the Country Gen- 
tleman for July 6th, 
1882 (vol. xlviil, p. 
| 538), as occurring in 
South Byron, Gen- 
esee county, N. Y. 
Its eggs were laid last 
July —the caterpil- 


Fic. 53.— The apple-tree case-bearer, CoLHOPHORA MALIVORELIA lars hatching there- 
a, a, a, the cases containing the larve, shown in natural size ; ¢,, s Z i 
b, larva, enlarged; c, pupa, enlarged; @, the moth enlarged. from 1m September, 
earns Buey:> and at once inclosing 


themselves in a brown, parchment-like cylindrical case, leaving an 
opening for the head and anterior segments to protrude, so as to admit of 
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locomotion and feeding. The insect hibernated within this case, fastened 
closely to the twig. A few days ago, on awakening from its winter 
sleep, it sought the unfolding buds, and commenced to feed thereon, 
The case, which is slightly curved at its anterior end, is at this time, 
about one-twelfth of an inch in length. The larve will continue, 
unless destroyed, to feed upon the foliage until about the middle of 
June, when they complete their growth, transform to the pupa state 
within the pistol-shaped cases, which will then measure one-fourth of 
an inch in length, and give out the moth during the month of July.* 
The proper treatment for this insect is arsenical spraying at the time 
of the opening of the buds, and at intervals thereafter, if required. It 
has been noticed at length in my First Report on the Insects of New 
York. The figure illustrating the insect is herewith given. 


A third insect was found associated with the above, viz., the cater- 
pillar of the eye-spotted bud-moth. Zmetocera ocellana (Schiff). This 
destructive caterpillar, which in its early stage eats out the buds of the 
apple tree and completely destroys them, is causing serious injury, and 
is apparently annually increasing in the orchards of our State. It may 
be killed by thorough spraying with Paris green, at the same time as 
for the case-bearer. 


Mr. Malcom Little, of Malcom, Seneca county, has sent the follow- 
ing communication, dated April 27th : 

I inclose with this a box containing apple buds with at least two 
kinds of: enemies. One is the aphis and the other a worm entirely 
new to me. There are empty cocoons on some of the twigs. The 
worm cuts the bud off in some instances. Will spraying with kerosene 
emulsion kill the worm ? 

The buds submitted showed the presence of three insects. The apple- 
tree aphis was quite abundant. The little brown, black-headed cater- 
pillar of the eye-spotted bud-moth was eating into several of the buds. 
The short bits of twigs bearing the blossom buds were, in some 
instances, whitened with the little ribbed, ellipsoidal, white cocoons of the 
apple-leaf Bucculatrix, Bucewatrix pomifoliella Clemens. Most of 
the cocoons were old ones of last year which had given out the moth 
and were more or less broken, but a number of them contained the 
living pupa, as was found by crushing them beneath the finger, which 
would in a few days have disclosed the winged insect in the orchard 
for deposit of the eggs of another brood. 


*The larvee ceased feeding in June and fastened themselves to the sides of the box, but did 


not give out the imago. On examination, the cases were found to contain the dead and 
shriveled lave, 


See 
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Both the bud-moth caterpillar and the pup of the apple-leaf Buccu- | 
latrix could be destroyed by the arsenical spraying repeated as often as” 


found necessary. It would have been more efficient could the spraying 
have been done two weeks earlier, or at about the time of the first per- 


_ ceptible swelling of the buds. Possibly at this time (April 29th) — 
some of the Bucculatrix moths have emerged, and have commenced 


depositing their eggs. 
_ A third note of inquiry, from Mr. Frank Mothrop of Lincoln, Wayne 
county, dated April 26th, is as follows: 


‘Since receiving your reply to my letter concerning spraying our 


orchard, I have found three different insects that IT would lke much 


to know about, and I accordingly send them to you in this mail. The 
first is a small gray miller, which appears in numbers about my apple 
trees, especially in warm, sunshiny days. The second is a small green 
louse, of which there seem to be from one to four on every bud. Are 
they hurtful to the fruit, and what will have to be done to kill them ? 
The third is a worm of about one-eighth of an inch in length, with a 
black head and brownish body, which seems to be eating into the bud. 


‘I do not find many of this kind, but I fear that more will hatch out. 


These insects are giving us a good deal of anxiety, and we would 
like to know if it would be better to spray for them now or wait until 
after the blossoming. Please answer as soon as possible, 

Reply to the above was made, that although the little gray moths 
sent had lost nearly all of their scales in catching and handling them 
there was hardly a doubt that they were the eye-spotted bud-moth 
(named in the preceding notices), particularly as some of its larvee, 
put recently hatched, were found feeding in the buds. This is the 
third insect mentioned in the above note. The oviposition of the bud- 
moth extends over quite a period of time, so that the conjecture that 
others than those now seen will make their appearance, will probably 
be confirmed. The observed flight of the moth in the daytime is of 
interest, as it has not been recorded. No time should be Jost before 
spraying with Paris_green for the caterpillar. [See Norm A, 
appended. | 

The second insect, mentioned as “a small green louse,” indicates a 
new and dangerous attack in the orchards of our State, viz., that of 
the pear-tree Psylla, Psyila pyricola Foerst. This insect was referred 
to in a communication made by me to the Country Gentleman for 
April 16th, entitled, “ Honey-Dew on Pear Twigs.” A few days since 
some blossom buds were brought to me from an apple orchard of Mr. 
George T. Powell, of Ghent, N. Y., which showed a formidable attack 
by this pest. The living insects were seen when the buds were picked, 
but when they came to me only their dead and shriveled remains could 
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be found, but the stems bearing the buds were thickly and: 
ously coated with a “ honey-dew,” which had been excreted by 
Psyllids. The presence of this honey-dew always serves, at th ; 
season and onward, to disclose the attack of the (at this time) small 
and almost hidden larve. : a tee - 

This species of Psylla usually infests the pear.- Its occurrence on “fh 
the apple has been noted by writers, but the above was the first time 
that it had come under my observation. Its occurrence in the apple 
orchard at Lincoln is the second instance. , Re ‘, 

It has not been studied in this country, and most of our knowledge 
of it is obtained from European authors. From its formidable attack — 
in pear orchards in the Hudson river valley, it now claims the atten-— 
tion of our economic entomologists. [See Norz B.}- 

So far as we know its natural history, it may be best fought by 
spraying with a kerosene emulsion early in the spring, before the hatch- 
ing of the eggs, or just after the insect has emerged. Later, it will 
probably be found to be enveloped in its copious excretion of honey- 
dew that will make it difficult to reach by external applications. In 
classification and general appearance, Psylla is near the plant-lice, and, 
like them, takes its food by suction. (Country Gentleman, of May 7, 
1891.) 


Note A.—In the light of subsequent studies, it appears that my identification 
with some doubt, of the moths received from Mr. Mothrop, can not be sus- 
tained. Prof. M. V. Slingerland, of Cornell University, has fully worked out 
the life-history of the eye-spotted bud-moth, and shown that the winged insect 
comes abroad during the month of June and early July, and that there is but a 
single brood—not two, as I indicated in a brief notice of the insect in my Seventh 
Report, page 307. See Bulletin 50, March 1893, of the Cornell University Agri- 
cultural Experiment Station, for Professor Slingerland’s elaborate study of the 
insect. c > 

Norse B.—The pear-tree Psylla, in consideration of its excessive multiplica- 
tion and severe injuries in 1891, has, since the above was written, been given 
the study that its economic importance demanded. In Bulletin 44, October, 
1892, of the Cornell Experiment Station, Professor Slingerland has given us in 
careful detail the life-history of this interesting insect, description and illustra- 
tions of all its stages, and the satisfactory results of experiments made for its 
control. My own observations upon it are in the MS. of my Ninth Report, 
awaiting publication. 
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Some Iysurrous Insxcts or 1890. 

The following notes from a paper read by Hon. Daniel K. Young, of 

Oyster Bay,/Queens Co., N. Y., before the Queens County Farmers? 

Club, were submitted to me for any comments that it might be thought 
desirable to make upon them, 


1. In the summer of 1890, there was noticed in growing wheat a — 


partial blight. The leaves lost their normal green, turned brown, and 
withered. Rye was similarly effected, but less seriously; there was 
also noticed in rye scant filled heads and much shriveled grain. This 
was attributed to insect depredation. The causes were not investigated 
nor the extent of damage noted. 

2. Oats was ruinously blighted in an early stage of growth, similar 
to, but more seriously than wheat. There is also an insect enem of 
many years standing, which has rendered the kernel almost valueless. 
No satisfactory exposition of this has been made public. 

3. The marketable value of potatoes is seriously impaired by what 
is popularly known as “Scab.” This is undoubtedly caused by insect 
perforation, but when or at what stage of growth of the tuber is not 
positively known. 

4, The elm-leaf beetle, or rather the larva, has disfigured and seriously 
injured elm trees several seasons past. The frequent drenching rains 
in August and later in the season of 1889, destroyed quantities of the 
pests while in the pupa state, before transformation to’ the perfect 
beetle was completed. This gave false hope of its destruction. The 
few that appeared in the spring of 1890 increased without molestation, 
and the approaching season will probably show a material increase. 

5. In view of the fact that the Colorado and the Asparagus beetles 
have been kept in subjection by remedies which timely investigation 
proved efficient, the Gommittee suggest that the managers institute 
inquiries into these matters, and if necessary, at the proper season 
invite the State Entomologist to personally investigate, and report upon 
what they are, their different stages and habits, so that the lay mind 
may comprehend sufiiciently to institute inquiry, observation, and 
remedies. 


A few remarks may be made upon the above: 

1, Examination of wheat and-rye from several. localities, affected in 
the manner above deseribed, showed the discolored portions to contain 
multitudes of a minute nematode worm —one of the Anguillulide, 
which were undoubtedly the cause of the discoloration and the partial 
blight. The particular species was not determined. 

During the past two or three years, nematode attacks have been 
found to be very common in a large number of plants. Careful study 
has been given to them both in this country and in Europe. Dr. J. 
Ritzema Bos, of Wageningen, Netherlands, has published the results 
of his elaborate studies of Tylenchus devastatria — one of the most 
common species. Miss E. A. Ormerod has detected them as causing 
much of the so-called “ clover sickness;” and in this country, the life- 
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history of Zylenchus radicola which infests a large number of o | 
agricultural products, has been worked out by Professor Atkinson, 
then of the Georgia Agricultural Experiment Station. pee. -. 

The Department of Agriculture, at Washington, has also published 
an extended report upon the Nematodes prepared by Dr. J.C. Neal, an — 
agent of the Department. | ee Ht 

2, The blight in the oats is probably that which has been noticed by 
Messrs. Galloway and Southworth in the Journal of Mycology, vol. vi, 
1890, page 72. It was prevalent that year during the months of May 
and June, in several of the United States —in some of them injuring 
the crop from thirty-five to seventy-five per cent. Nothing in the way 
of a fungus or animal parasite as the cause of the trouble could be 
. found, but bacteria were present in every specimen examined. 

The insect causing the shriveling of the oats, was the well-known 
grain-aphis, Siphonophora avene (Fabr.). It was not destructive 
generally throughout the State during the year, but in two or three— 
localities it was reported as having injured the wheat crop to an extent 
of from twenty-five to fifty per cent. 

3. For the “potato-scab,” of which frequent complaints are being 
made, no effectual’ preventive has as yet been found. Much attention 
has been given to the disease, and considerable progress has been made 
in its investigation. It appears that there are several kinds of scab, 
resulting from different causes. It has been variously referred to 
injuries from insects, as the wire-worm and white-grubs; to injuries 
from millipedes (thousand-legged worms), earth-worms and mites; to 
excessive moisture in the soil producing an abnormal growth of the 
corky tissue; to lime or oxide of iron in the soil; to fertilization by 
stable manure; to the action of bacteria; and to fungus attack. 

That one of the “scabs” is caused by, or at least _is always associ- 
ated with, bacteria, seems to have been demonstrated by Mr. L, H. 
Bolley.* Another form has been found by Dr. Roland Thaxter, of 
the Connecticut Agricultural Experiment Station, to be due to a fungus 
attack, the particular species of which has not yet been determined. 
This has been named as the “deep scab,” while another form, known 
as “surface scab,” often associated with it, may prove to be only a 
modification of the former. 

4, The beneficial effect of heavy rains in destroying the elm-leaf 
beetle, Galerucella canthomelena (Schrank), has not, we believe, been 
previously reported. That such should be one of the results of heavy 
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* Agricultural Science, iv, 1890, p. 248. 
+ Ann. Rept. Conn. Agr. Hap. St. for 1890, pp. 81-95, figs. 1, 2. 
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__ The above, essentially, was communicated to Mr. Jacob Hicks, of , 
pe oak N. ee with ‘thanks for his kind submittal to me 0 
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ENTOMOLOGICAL ADDRESSES. 


SOME INJURIOUS INSECTS OF MASSACHUSETTS. 


' {Read before the Massachusetts State Board of Agriculture at its Country Meeting at 


Framingham, December 3d, 1885.] 


GentLremen. — Before proceeding to discharge the pleasant duty 
that I have undertaken in compliance with the kind request that 
you, throngh your secretary, have done me the honor of making,— 
that I would give you some practical remarks on insects with 
which you have to contend in your farming operations,— will 
you please allow me a few preliminary words. 

Always glad, as I am, of an opportunity to commend the import- 
ance of the study of economic entomology, and to give some 
evidence of what it has accomplished, it is with more than 
ordinary pleasure that I am permitted to address the Massachusetts 
State Board of Agriculture. Not because I have been assured that 
I would find an appreciative audience, but that I can avail myself 
of the occasion to make public acknowledgment of the debt of 
gratitude that American agriculture owes to you, to those who 
have preceded you, and to your State, for what you have done in the 
promotion of economic entomology. 


Here in Massachusetts the science had its birth, and to the. 


fostering care that it has continued to receive we are largely 
indebted for the proud position that it at present holds. 

Nearly a century 1go0—in the year 1793 —a prize was offered 
by the Massachusetts Society for Promoting Agriculture, for the 
best essay to be presented to it upon the “canker-worm,”— an 
insect which, according to a statement made in the “ New England 
Farmer” in 1790, had at that time been a destructive pest in 
many portions of New England for fifty years. The prize was 
awarded by the society to William Dandridge Peck, for his paper 
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entitled the “Natural History of the Canker-Worm,” published 
in the year 1795. The paper was worthy of being a pioneer in a 
‘new line of investigation. Aa eee 
Mr. Peck’s studies upon the canker-worm were made at 
Kittery, Maine, but he was subsequently called to Harvard Col- 
lege. In 1817, another paper, “On the Insects which Destroy the 
young Branches of the Pear-Tree, and the leading Shoot of the 
Weymouth-Pine, by W. D. Peck, Esq., Professor of Natural Histery 
and Botany, at Harvard University ” (I cite from the paper in my 
library), was published in the “ Massachusetts Agricultural Jour- 


nal” (January, 1817, vol. iv, pp. 205-211), by the society before 


mentioned. 

The lectures of Professor Peck were attended by Thaddeus 
William Harris, of: Dorchester, Mass., during the years 1813-15. 
Of his instructor, Dr. Harris, in his later years, wrote: “It was 
this early and much esteemed friend who first developed my taste 
for cntomology, and stimulated me to cultivate it.” 

I need nov dwell at length upon the entomological labors of 
Dr. Harris, for they are familiar to you all. To him, perhaps 
more than to any other man, do we owe the widespread interest 
felt in the study of the insect world. His collection of insects was 
commenced in or about the year 1820, at the time when he entered 
upon the practice of his profession at Milton; and during his 
residence here and at Dorchester most of his out-door researches 
were made. His studies were untiringly continued for the 
remainder of his life, during the long period of twenty-five years 
that he held the librarianship at Harvard University, subsequent 

_to the year 1831. 

At the commencement of his librarianship he was honored with 
the preparation of a Catalogue of the Insects of Massa- 
chusetts, which was appended to the geological report of the 
State by Professor Hitchcock. Ten years later, in 1841, was 
published his “Report on Insects Injurious to Vegetation,’—one of 
the scientific reports which were prepared by the Com- 
missioners on the Zo logical .and Botanical Survey of 
Massachusetts, agreeably to an order of the General 
Court, and at the expense of the State. It has the honor of 
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being the first government publication en insects issued in the 
United States. Subsequent editions have appeared of this report, 
with additions in 1852, and again in 1862;—the latter with 
illustrations. Of this work it may justly be said,— The State has 
honored itself in its publication. Although so many years, 
marked with wonderful progress, have elapsed eince its prepara- 
tion, it is still the first volume that | recommend to those who 
desire to learn of insects and their hibits; for it stands to-day 
as fresh, as interesting, as valuable as when first issued from the 
press — unsurpassed, we believe, by any similar report in any 
other department of natural history ever published. 

Your own Board. has done much to encourage entomological 
siudies. I have in my possession a paper, entitled “ Economic 
Entomology, by Francis G. Sanborn, Entomologist to the Massa- 
chusetts Board of Agriculture,” without date of issue, but prob- 
ably published about the year 1860. 

“An Essay on “Some of the Insects of Massachusetts which 
are Beneficial to Vegetation,” by the same author, as entomologist 
te the Board, and forming a portion of the report of your Secretary 
for the year 1863, is a valuable contribution, treating of insects 
in their several orders, and illustrating them in sixty figures. 

In the years 1871, 1872, and 1873, three valuable reports were 
made to your Board by Dr. A. 5. Packard, Jr., upon the “ Injurious 
and Beneficial Insects of the State of Massachusetts.” So able 
were these reports and of so great practical importance to agri- 
evitural interests, that it is much to be regretted that provision 
could not have been made for a contionarion of the series. 

There are, doubtless, amiong the publications of your Board, 
other: contributions to the science, to which reference deserves 
to be made, of which I have no present knowledge. 

In this connection it is proper that I should refer to a col- 
lection in economic entomology that within the last few years 
has been quietly brought together and built vp at the Museum 
of Comparative Zoology, at Cambridge, by the distinguished 
professor of entomology, Dr. H. A. flagen, under the fostering 
caré of Alexander Agassiz. It has for its object a better oppor- 
tunily of acquaintance with the insect world than can be afforded 
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by the study i 
: eet in convenient cases, in connection with each a 


lod of its life, and the pupa; its architecture, in its cocoons, in fo 
nests, burrows, etc.; its various food-plants, showing methods of 
attack and injury; diseased conditions resulting from fungus — sy 


and other attacks, or from causes producing monstrosities and: 
deformities; the several parasites that prey upon it,—in short 
whatever may serve to illustrate the entire natural history of the 
insect. So rich has this collection already become, in its 5,000 
species more or less fully illustrated, that I give it but the praise 
that it deserves when I say that it has not its equal in any other 
collection of the kind in the world. 

Nor should I omit passing referenve tv ihe good that has 
resulted from the Entomological Department of the Cambridge 
Museum, in that the study of its collections and the instruction 
of its professor have largely influenced tne habits of thought 
and paths of labor of several students who-are now suceessful 
teachers of entomology in our colleges and universities. 

I can not now refer to the many notable contributions made 
by the members of your scientific bodies and others to general 
entomology, in the extensive collections gathered, in the new 
forms described, the life-histories siven, the «anatomical and 
historical investigations pursued, and the classifactory work done. 
Not alone are these lines of study, one and all, of. great iinpor- 
tance in themselves, and their pursuit ennobliing—-for the 
humblest insect that lives is richly worthy of the attention of the 
highest intellect,— but further, each one of you, each member 
of community, has direct interest in such labor, indispensable 
as it is to a proper knowledge of the insect world, with which we 
are brought into such intimate and dependent relations, in our 
cultivation of the soil, within our homes, and everywliere. 

Without occupying more of the time allotted to me in referring 
to several other topics of which I would love to speak to you, 
I will pass on to meet the purpose of my invitation hither. 

But how could I discharge the duty of even a brief discussion of 
the numerous insect pests which with each returning year force 


alone of books. To this Car there have howe 
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themselves upon you, and compel battle with them if you would not _ 


permit them to wrest from you often the entire results of a season’s 
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toil? Fortunately, your Secretary has kindly extricated me from ae 


this dilemma in sugggesting to me a few insects upon which a 
desire has been expressed by several of your number, for informa- 
tion that will prove serviceable in arresting widespread and seri- 
ous depredations. ; ; 

I will ask your attention, first, to a class of insects which — : 
although occurring abundantly in almost every portion of our 
country, everywhere occasioning serious losses, and although vol- 


‘umes have been written of them — are yet very imperfectly known 


py those who are suffering from their depredations. 


Cot woRMs. 

Before we can contend successfully with our insect foes, it is 
necessary to know who and what they are. There is no universal 
panacea for insect injuries. The natural history and habits of 
each species requires separate study, and not until we have 
become acquainted with all the conditions of their existence are 
we prepared to make recommendation of the best means to ‘be 
employed against them. So varied are these conditions, even 
among the members, often, of the same genus, that a 
remedy ‘that will be efficient with one will be powerless against 
another. The bearing of these remarks will be evident when. we 
state that, not unfrequently, a reported “ cut-worm ” attack proves, 
upon examination, to be that of quite a different insect, — perhaps 


that of the “ white-grub ” or some allied coleopterous larva,— of 


one of the many species of “wire-worms,” the Jarvee of our 
“snapping beetles,” — or it may be of a “thousand-legged worm,” 
which does not even belong to the class of insects. The nature of. 
the injury committed by these several forms is much the same; 
roots are eaten, or stalks and blades are cut off, and it is believed 
to be caused by a cut-worm. Surely, guessing at the cause of an 
injury is incompatible with scientific treatment for its arrest. 
Whenever, therefore, any unknown form of insect attack presents 
itself to the farmer, the gardener, the horticulturist, the florist, — 
let him first learn the particular depredator he has to deal with, 
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and then seek the best remedy, either from books authoritative = 
upon the subject, or from some one prepared and competent bis 


give advice. 


If the study of our common insects had that place in our public — 


schools and other institutions of learning that its practical import- 
ance entitles it to, the labor of the economic entomologist of the 
present day would be lightened,.and much of what may be 
regarded as preliminary instruction would be spared him. It 
should not be necessary in a paper like the present to tell what a 
“ eut-worm ” is, yet if I give its principal features, and those of the 
winged form into which it develops, I think that I-shall be impart- 
ing serviceable and acceptable information to some. 

What are cut-worms ? — Cut-worms are the caterpillars of an 
extensive family of moths known by the name of WVoctwida, from 
their coming abroad for flight chiefly during the night; the moths 
(nocturnal) united with the butterflies (diurnal) forming the order 
of LeripopTERa, so named from the myriads of small scales which, 
in symmetrical arrangement like the shingles or tiles of a roof, 
cover and color both the upper and lower surfaces of the mem- 
branous and veined transparent wings. 

There are many distinct species of cut-worms, but we can not 
give even their approximate number. Most. of them belong to 
three genera of the Moctucdw; viz, Agrotis, Mamestra, and 
Hadena, of which about 400 United States species have been 


described. Some of these are known not to possess true cut-worm. 


habits, but of much the larger number the caterpillar stage 
remains unknown. 

The following are the principal cut-worm features possessed in 
common by nearly all the species, and which should suffice for their 
recognition. When full-grown, they measure from an inch and a 
quarter to nearly two inches in length. They have sixteen feet, of 
which the three anterior pairs (true legs) are pointed, and the five 
remaining pairs (prolegs), stout, blunt, and armed with minute 
hooks for clasping. In form they are stout, tapering slightly toward 
the extremities. In appearance they are usually dull-colored, 
greasy-looking, dingy-brown, gray or greenish, with, some light 
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and dark longitudinal lines, and sometimes with oblique dashes. 


They have a large, shining, red or reddish-brown head. The first 
ring, or collar, bears a darker-colored, shining, horny plate, as 
does also the last one, known as the anal plate. The body is never 


hairy, but the several rings have upon each six or eight small, 


blackish dots or humps, from each of which a short hair is 
given out. 

Their habits. —It is the habit of the cut-worm to pass the day 
in rest, hidden in a hole made in the ground beside its food-plant 
or among its roots, or in concealment beneath stones, sticks, 


‘yails, or other convenient shelter. The night is the season of 


their activity, when they seek their food. Some of them feed 


_ only beneath the surface of the ground upon the roots of plants; 


others thrust their body in part from their burrow and cut off 


the blade, which they take with them into the ground to feed 


x upon at their leisure; while others come abroad and make vigorous 


attack upon the young annual plants of the garden or the field, 
feeding upon their tender tips or severing the stalks. If search 
be made for them at night-time with a lantern, they may often 


be found by hundreds busily engaged in their destructive work. 


At the approach of day they again seek their hiding-places, often 
in the hole made near the plant. When taken from the ground 
or disturbed in their shelter, they usually curl themselves up 
in a ring. 

A few of the moths may be seen by day, feeding upon the nectar 
of flowers, as of the golden rod (Solidago) and some others; but 
nearly all of them pass the day in sleep in various hiding-places, 
such as under-the bark of trees, in piles of wood or stone, in 
erevices of walls, behind closed window-blinds, or in any con- 
venient, dark, secluded retreat. They are generally of obscure 
colors, in some shade of brown. When in repose, .their wings 
are folded almost parallel to the surface upon which they rest, 
and in line with their body, giving them an elongated form. The 
wings are thick, smooth, often shining, and marked with character- 
istic lines and spots which are usually not very conspicuous. 

Natural history.—The eggs that produce the cut-worms are 
usually deposited by the moth upon some low plant convenient to 
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the food that is destined to nourish them. Hani 
‘as in Agrotis swwcia, they are placed in long, narrow patches a 
upon small twigs of apple, peach, and other fruit trees, pie i: 
removed from their natural larval food. The general time of % 
their deposit is in the latter part of summer. Hatching in a 
short time, the Jarve enter the ground and commence to feed rt 
upon the young roots of various plants. With the cold of winter, ae 
they cease feeding, and bury deeper in the ground, where they — 
shape for themselves an oval cavity in which to pass the winter 
in a torpid state. In this condition, if undisturbed, freezing 
fails to harm them. In the early spring they resume their 
activity, make their way toward the surface, and commence their 
feeding upon the starting vegetation. 

Within a few weeks they become full grown, when they again 
bury in the ground, where they mold a cell, or earthen cocoon, ~ 
in which to undergo their transformation to the pupal state. 
Two or three weeks are required for this stage, when the moth 
issues from the rent pupal case, and makes its appearance above 
ground, The wings, at first small and contracted, are soon 
expanded, and the insect has reached its perfect stage. The 
sexes meet,.eggs are deposited for another brood, a little food is 
partaken of, consisting of the nectar of flowers or other sweets, 
and within two or three weeks, ordinarily, if not sooner termi- 
nated by their many enemies, the life-cycle is completed. In 
some instances a second brood follows during the summer and 
autumn, but with most of the species the life-history is as ) 
above given. Occasionally the hibernation is in the pupal stage. | 

Food-plants — Many of our injurious insects confine their depre- 
dations to a single food-plant, or to the members of the same 
genus, or to closely allied plants. The cut-worm, unfortunately, 
is more indiscriminate in its taste; and although certain species 
show a decided preference for some particular food-plant, yet, 
if this is not convenient, other substitutes are readily accepted. 
When we add to this the varied tastes of a large number of 
species it ceases to be a surprise that so many of the products of 
our fields and gardens suffer from their aggression. 

Their injury to grass is far more serious than is supposed. 
It is believed that the first half of the active life of many of 
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the species is passed in feeding upon the roots of grasses, and aK. 
that they only assume the true cut-worm habits when approach- Meee 
ing maturity demands stronger and more abundant food. Usually a 
their presence in grags lands is unnoticed, or, if an. impaired 
growth is observed, it is ascribed to other causes. But at times, ae 
_ for reasons unknown, they multiply to such an extent that we may “i a 
; no longer be blind to their ravages; as in the visitation of the * 
‘bronze-colored cut-worm, WVephelodes violans Guenée, in 1881, i. 
in the northern counties of the State of New York, when the 
; pastures and meadows suffered largely from their attack; and of 
| the black-lined cut-worm, Agrotis fennica (Tausch.), in Michigan, 
4 last year, when, as represented to me by Professor Cook, of the 
State Agricultural College, there were meadows ‘through which 
one could not walk without crushing from a dozen to a hundred. 
at each step. 
Corn is known to be a favorite food-plant of many species, of 
which we recognize twelve by name—the two more common 
ones being Agrotis clandestina and Hadena devastatria. Experi- 
ence has taught every farmer that a cornfield upon a newly turned 
sod is a luxurious home for the cut-worm, where they particularly 
abound. It is stated that sixty have been taken from a single 
hill of corn. 
Wheat and barley occasionally suffer from their attack, but we 
are thus far favored by not having had introduced among us, 
with the scores of imported pests brought by commerce to our 
shores, the wheat dart-moth, Agrotis tritici, or the common. dart- 
moth, Agrotis segetwm, which cause such enormous losses in the 
European wheat fields. None of our species are nearly so destruc- 
tive as these to this staple crop. 
Entire settings of young cabbage plants are often destroyed 
by them. In one plot of 600 plants, only thirty escaped. The owner 
killed about 200 of the werms on the first day of their appearance, 
and 500 or more on the following day, after which the ground was 
reset with late cabbages. Of the species known to prey upon cab- 
page, are Agrotis clandestina, Agrotis saucia, Agrotis annexa,, 
Mamestra subjuncta, Mamestra trifolii, and Hadena devastatria. 
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Turnips are liable to attack by being eaten into around the 


neck of the plant until it is detached, or by its separate leaves Bees, 


being cut off and drawn into holes near the plant. 

To onions they are at times so destructive as to ruin entire 
crops. In one field of four acres in Chautauqua county, N. Y., 
upon which onions had been grown. for sixty years, the worms 
were dug out and killed in almost incredible numbers — to the 
amount of “bushels,” in some years, it is stated. 

A remarkable attack was made upon onions, in Goshen, Orange 
county, N. Y., the present year, where several hundreds of acres 
of drained swamp-land are devoted to their culture. The wonns 
appeared in myriads, in June, as soon as the onions had started,— 
first eating them from their tips downward, but later ' develop- 
ing the true cut-worm habit in severing the stalks. The species 
was believed to be Agrotis malefida, a southern form, not hitherto 
noticed injuriously so far north. [On rearing the perfect insect it 
proved to be Agrotis messoria Harris. ] 

The tender stems of young beans furnish tempting food, and 
every one who has grown them knows the frequency with which 
they are found, in the morning, with severed stems, showing the 
operation of the cut-worm. 

In portions of Canada, clover suffered severely from a formid- 
able attack of a caterpillar which was thought, at first, to be 
the army-worm, but which, upon rearing the moth, proved to be 
one of the cut-worms, Agrotis fennica. 

Tobacco plants, are often cut off in the month of June. In 
West Meriden, Conn., from one row of 180 plants, 214 of the 
worms were taken and killed. 

They frequently attack and destroy flowering plants in our 
gardens, as hyacinths, pansies, carnations, nasturtiums, phlox, 
asters, balsams, and many others. 

Among other garden and field crops, to which they are destruc- 
tive, may be mentioned pease, beets, potatoes, tomatoes, pumpkins, 
melons, and squashes. 

Natural enemies.— The large size of the cut-worms, their hairless 
bodies, and no provision for protection except their concealment 
‘by day, render them attractive and an easy prey to their many 
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enemies who persistently seek them for food, and by the large 


numbers that they devour greatly mitigate the injuries that their 
unchecked increase would otherwise cause. Several of our com- 
mon birds render effective service in this direction. Foremost 
among these is the robin, of which it has been said:.“ Its eminently 
terrestrial habits, its fondness for larvae of various kinds, and its 
ability to obtain those that are hidden beneath the turf, give 
it a usefulness in destroying cut-worms which no other bird pos- 
sesses in the same degree, and for this feature in its economy alone, 
its greater abundance should be encouraged. Early in the morn- 
ing, and toward the close of the evening, the robin may often 
be seen searching for cut-worms in lawns, pastures, and meadows, 
and when thus engaged it hops about, gazing apparently more 
at distant objects than searching for something near at hand; then, 
suddenly, it commences tearing up the old grass and turf with its 
pill, and, in another instant, it stands triumphant with its wrig- 
gling prize in its bill, for it rarely digsin vain. I have seen a robin 
capture, in this manner, five cut-worms in less than ten minutes, 
and five other birds within view were doing the same work.” 

Other birds that are known to prey upon cut-worms are the 
eat-bird (Mimus Carolinenis L.), the red-winged blackbird (Agel- 
weus Pheniceus L.), and the purple grackle (Quiscalus purpureus). 

Poultry, and especially chickens, are efficient destroyers of 
them in gardens in the spring, when they scan closely the upturned 
ground, and are quick to detect and devour them. 

Among the members of their own class that feed upon them, is 
the larva of a ground-beetle, known as Calosoma calidum (Fabr.). 
1% is so destructive to them, and attacks them with so much 
energy, even if the worm pe twice its size, that it has been des- 
ignated as the “cut-worm lion.” 

The larva of another beetle, Harpalus caligimosus (Fabr.), is 
also its persistent enemy; and from its ferocity- in seizing its 
prey, and its strange, irregular form, it has been called the “cut- 
worm’s dragon.” Dr. Fitch has written of it: “When not glutted 
with food, it is running about incessantly in search. of these worms, 
and slays them without mercy; with its powerful jaws seizing 
them commonly by the throat, and, regardless of their violent 
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writhings and contortions, sucking out the contents of their : 
skins.” Others of the same family of beetles, the Carabidae, also 


feed largely upon them. 

‘ One of the Hemirrmra which preys upon quite a number of 
other species of insects, and which from its belligerent propen- 
sities has received for its common name that of the “spined sol- 
dier-bug,” and is known in science as Podisus spinosus (Dallas), 
will fearlessly attack a young cut-worm much exceeding it in 
size, and piercing it with its formidable beak, extract its juices 
from it, leaving only its shrivelled skin. 

The toad deserves introduction, shelter and protection in our 
gardens, from its coming abroad at night during the period of 
activity of the cut-worms, and contributing largely to the diminu- 
tion of their numbers. 

Parasites. The quiet and concealment in which these noc- 
turnal marauders of our gardens and fields pass their time during 
the hours when most of the parasitic insects are upon the wing, 
in ceaseless search for their victims, into which they can thrust 
their ovipositor and insert the fatal egg, give them a large degree of 
immunity from parasitic attack. Yet as even the “ white-grub,” 
which never appears above ground, is sought out in its subterra- 
nean retreat by its parasite, 7iphia inornata, so even these are far 
from enjoying immunity. The bronze-colored cut-worm before 
referred to, in my attempts to rear it, has proved to be quite 
liable tobe parasitized by one or more species of a Tachina fly. 
A species of Microgaster, Apanteles mélitaris (Walsh) and an 
Ophim have also been obtained from it. Other parasites reared 
from. other larva are Paniscus geminatus (Say), a large yellowish- 
brown ichneumon fly; Wemorwa leucanie (Kirkp.); Masicora 
arclippivora (Riley); and Scopolia seguax Williston — three 
species of Tachina flies. 

Preventwes and remedies. —The measures recommended for 
preventing or arresting cut-worm ravages have been exceedingly 
numerous, and perhaps each one might claim a degree of value 
under certain conditions, but at the present only those from which 
the best results have been obtained will be referred to. 
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. ‘When grass is infested, as in lawns, it is difficult to control the 
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attack. Perhaps gas lime where it can be obtained, applied at the 
‘commencement of winter, would penetrate to a sufficient depth to 
kill the larve. Usually it will be found necessary to sacrifice the 
sod. It is claimed that where land is not allowed to lie in sod for 
over two years at a time, the worms will not accumulate in it. 
| Removing their food is an effective method. This may be done by 
turning over the grass before it has made much growth in the 


spring, and dragging, to bring up the roots to the surface for dry- 


pang. A: week later, another thorough dragging will destroy all 


- 


green vegetation. Late ploughing, in the autumn, is said to be an 
effectual remedy, if deferred until the cut-worms have become 
torpid, and the ploughing sufficiently deep to crush the cells that 
they have shaped for their winter’s sleep. 

Two preventives of attack to cornfields have been given, which, 
from the testimony borne to their efficacy, may be accepted as 


reliable. The first is the simple and easy application of salt, as 


follows: Immediately after the corn is planted, sprinkle on the 
hill, over the covered grains, about one tablespoonful of common 
salt to each ‘hill. The explanation given for the protection of the 
plants is, that as the salt dissolves and is carried to the roots and 
taken up into the circulation, the young corn becomes unpalatable 
to the worms, and they will not eat it, while the direct. application 
of salt to them is harmless, even if they be buried in it. 

The second method, which has been tested by the gentleman 
recommending it and by others for twelve years, and always with 
success, even upon new ground-and clover land, is soaking the 
corn, before planting, in. copperas water. Tests had been made by 
planting portions of afield without the preparation, and these por- 
tions in several instances required replanting two or three times. 
The manner of preparing the corn is as follows : 

Put the seed corn in a tight tub or barrel, and pour in enough 
water to keep it well covered after it swells. For each bushel of 
corn add a pound or a pound and a half of copperas, dissolved in 
warm water. Stir well, and allow the corn to remain in the cop- 
peras water twenty-four or thirty hours. Stir several times while 


e 


soaking. Then take it out and sprinkle a small quantity of land- 
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3 plaster over it—enough to prevent the pie from’ nicking | s 


together,— and plant. When prepared as directed, if a change 


should occur in the weather to prevent planting, the corn may be — 5S 
spread out upon a floor and allowed to remain until good planting i 


weather. 


Asa test of the efficacy of the above preventive, a forty- fouracre : 
field of corn was planted, — first, ten acres without the copperas — 


preparation,— next to it, nearly ten acres with the prepared seed, 
and the remainder with unprepared,— otherwise, all treated alike. 
As the result, not a hill was cut or a worm was found where the 
copperas had been used; while the entire field elsewhere was cut, 
from two to three hills out of five, with sometimes fifteen cut- 
worms in a bill. 

There is a prejudice against the digging-out-by-hand method, as 
requiring too much valuable time and labor, and therefore not 
available where large fields are to be protected; yet it is one of 
the best means to be employed against this pest, unless the poison- 
ing method recently recommended, and next to be referred to, shall 
be found to give easier protection. 

Many of our preventives merely drive away the hungry creatures 
to attack and destroy other and perhaps more valuable crops; but 
with a cut-worm dug out from its hiding-place beside a wilted 
plant and killed, there is the satisfaction, not only that its pos- 
sibility for further harm is ended, but that it will not develop 
into a moth the following season, which might deposit 200 eggs, 
each of which would produce a cut-worm., 

Mr. Armstrong, secretary of the Elmira Farmers’ Club, has 
stated: “There is really but one way to save the crop after the 
plants are once attacked by cut-worms; that is, to dig the worms 
out and kill them. It is not a difficult task, nor is it very costly. 


I presume that a fourth part of the loss sustained would be a 


full equivalent of all the labor it would cost. The worm does 
the mischief at night, and before morning burrows in the ground 
near the spot where its depredations have been committed. A 
practised eye will readily discern the entrance to the hiding- 
place into which the worm has passed and lies concealed. The 
way to bring the pest up is to thrust a pointed knife down near 
the hole, and lift out the earth to the depth of two or three inches, 
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when the malefactior will lie exposed to view, and can be 


instantly destroyed. I have known large fields to be cleared by 
this process at a cost of labor so slight as to bear no comparison. 
with the loss that would have otherwise resulted.” 

The practicability of this method, and an idea of the expense 
attending it, will appear from a statement made by a corre 
spondent of the Country (Gentleman. A six-acre field of corn, 
planted on sod turned over from a pasture before planting, showed 


‘a, strong attack of cut-worms. Two men were employed to dig 


them out. Taking a row at a time, and digging down wherever a 
plant was cut, they went over the field in half a day, killing over 
fifteen hundred. A few days later they went over it again, not 


getting as many; and again, for a third time. Without. this 


labor, it was thought that one-half of the crop would have been 
lost. The three days’ work was worth four dollars, and at least 
100 bushels of corn were saved by it. 

The poisoning method referred to is the use of a bait of leaves 
or clover; of which the worms are fond, poisoned with Pares green. 
Professor Riley, in his last report as entomologist of the United 
States Department of Agriculture, has recommended clover 
sprinkled with Paris green water, and laid at intervals between 
the rows, in loosely tied masses or balls, which serves the double 
purpose of prolonging the freshness of the bait, and of affording 
a lure for shelter. 

A modification of the method, employed by Dr. Oemler, of 
Savannah, Ga., was that of preparing cabbage or turnip leaves 
by dipping them in a well-stirred mixture of a tablespoonful of 
Paris green to a bucket of water, or sprinkling the side next the 
ground after first moistening, with a mixture of one part of Paris 
green to twenty of flour, and then placing the leaves at distances of 
from fifteen to twenty feeb throughout the field to be protected. 
Two applications of this character, at intervals of three or four days, 
particularly in cloudy weather, were usually successful in ridding 
the field of the pest. 

Other remedial and preventive measures deserving mention 
are: application of coal oil; paper frames from six to eight inches 
square; tin bands, ten inches long by two wide, lapped at the 
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starvation through the removal of all green food, for more general 
protection. Notice of these several methods may be found in a 


paper entitled, Cut-Worms, read by me before the New York i: ; 
State Agricultural Society, at its annual meeting, in January 


of the present year. 


- Tosacco Worms. 
é ‘Representation has been made to me that serious and increas- 
ing losses are being sustained in portions of Massachusetts, from 
tobacco worms, accompanied with the request for means of pre- 
vention. I am not told what the worm is of which the com- 
plaint is made. 

If it be the insect that is commonly known as the “tobacco 
worm,” in New York and Connecticut, then it is the larva of a 
sphinx moth Sphinx quinguemaculata. The true tobacco worm 
is the larva of Sphinw Carolina, which is so very destructive to 
tobacco in the Southern States. The two species are very closely 
allied in appearance and habits, and in Pennsylvania often occur 
together. 

The Jarva of our five-spotted Sphinx is well-known to all of our 
tobacco growers. It is a dark-green, smooth caterpillar, with 
seven oblique greenish-yellow stripes on each side, a long, curved 
horn upon its terminal end, and, when full-grown, is of about the 
size of the third finger of a man’s hand. The moth is a large 
and handsome insect of a general ash-gray color, its stout body 
marked with a row of five orange-colored spots on each side. It 
comes abroad at twilight for the deposit of its eggs, and so 
marked is its resemblance to a humming-bird in size, rapidity of 
flight, and its hovering over flowers when taking its food, that 
the popular name of “humming-bird moths” has been given to 
that group of the Sphingidw to which it belongs. 

The eggs of the moth are deposited upon the tobacco plants 
during the months of June and July. The caterpillars feed upon 
the leaves of the plants in late July, August, and September, 
even up to the time of securing the crop. In «n instance related 
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to me,—in a curing-barn, near Albany, N. Y., shortly after the 
hanging up of the plants for curing, the floor beneath was found 
“nearly covered” with the caterpillars of 8. quinguemaculata. 
As illustrating the abundance in which they at times occur, it 
may be mentioned that a market gardener collected from one 
acre and a quarter of tomato plants,—a favorite food-plant of 


_ the species,— four bushels of the caterpillars, in one day (Leport 
of the Entomoloyical Society of Ontario Jor 18-0, page 27). 


The only sure remedy for the attack of this insect is that 
which is known among tobacco growers as “worming.” The 
plants must be searched for the worms two or three times a 


week, or as often as is found necessary, and the worms destroyed. 


The mornings and evenings and cloudy days are the most favor- 


_ able for finding them. 


Poisoning the moths to prevent the laying of the eggs is also 


. resorted to. A gentleman gives this as his method: “In every 


tenth hill, on the outside of my field, I sow ithe seed of James- 
town-weed (Datura stramonium), instead of setting tobacco plants. 
As the Daturas grow up I pull out all but two to each hill, 


and when these are in bloom I go around every evening, and, 


after destroying all but two flowers, pour into these a few drops 
of common fly poison, mixed with sweetened water and whiskey. 
The moths sip the poison and die from it, and I find them 
scattered over the farm for the space of several hundred yards.” 
Another writer gives these directions for the poisoning: “Provide 


- a weak solution of cobalt and a little honey, place it in a bottle 


having a small quill through the cork, and late each evening 
go around the jimson weeds and put a few drops of the mixture 
into the blossoms. The poisoning must be done every day through 
the fly season, care being taken each evening to pull off the 
blossoms that were poisoned the day before, as, if left on, they 
seem to destroy the plants.” 

So far to the northward as Massachusetts, the Jamestown-weed 
might not flower in season for the early zoming of the moths, 
unless the seed should be put in as early as possible. 

Knowing the attractiveness of the petunia for our Sphinx 


moths, I would suggest that benefit might be derived from placing 


a large bed of these flowers in the neighborhood of tobacco fields, 
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and employing children to catch with insect nets the moths 


that are attracted to the flowers at twilight, and killing those _ 2 


that bear the five orange-colored spots upon the sides of their 
abdomen. A pair of them and of the several other species of 


Sphinges that would at the same time be captured, might be — 


preserved and placed in frames with which to ornament their 
homes, and to serve, perchance, as the commencement of a 
general collection of insects and of the fascinating study of 
entomology. 

Tf the information asked of me be not of these tobacco Worms, 
but of another kind that attack the roots at their setting, then 
the injury, without much doubt, is chargeable upon the ubiquitous 
cut-worm which we have been considering. Fortunately we 
have two ways— both pronounced excellent —of dealing with 
him, in order to prevent his immoderate use of tobacco. 

The first, is dipping the young plants, before their setting, in 
a solution of white hellebore in water — one-fourth of a pound in 
ten quarts of water. A writer, from West Meriden reports, that, 
on the 22d of June, he set 3,000 plants, and on the 
following morning he took from one Tow of 180 plants 214 
eut-worms. On the same day, in the same field, he set twelve 
plants dipped in the hellebore solution, which remained untouched, 
while the rows on either side were more than half destroyed. 
On June 24th, he set over 2,000 plants treated im the same 
manner, of which he subsequently found but one plant eaten, 
and that but slightly. He believed the hellebore. to be a spec fic 
for the tobacco cut-worm. 

The second, is poisoning with Paris green in the following 
manner: Four acres of tobacco plants were badly cut down, with 
sometimes as many as a half-dozen of the worms attacking @ 
single plant. The owner went to a wood toward evening, and 
collected several kinds of leaves, which he laid in rows between 
the plants. The worms appeared to prefer the leaves of the 
chestnut for eating. The following day a large basketful of the 
chestnut leaves was gathered. These were dipped into a mixture 
of two gallons of water and two tablespoonfuls of Paris green, and 
a leaf put on each hill in the field, with a piece of ground or stone 
to hold it in place. The next morning, on examination, “the 
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worms lay under the leaves like a hill of potatoes; they had eaten. ‘ 
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little holes through the leaves, and some were dead and others 
dying.” The tobacco was then reset and no further trouble 
experienced from the cut-worms. é 
Tus AppitEe-Maceor. ] 
An insect which has come under notice during the last twenty 
years as exceedingly destructive in many localities in the New 


England States to early apples, even surpassing the common 
__ apple-worm of Carpocapsa pomonellu, is the Trypeta pomonella 


Walsh, known commonly as the “ applemaggot.” 


While the apple-worm, with which we have been so long . 


familiar as the cause of the annoying and injurious worm-holes 
in our fruit, is the offspring of a small but beautifully marked 
moth, the apple-maggot, as jts name imports, is the earlier stage of 
a, fly. 

The Fly.— The perfect. insect resembles in form the common 
house-fly, but it is of a smaller size, being only about one-fifth. 
of an inch in expanse. Its wings are white and glossy, and are 
marked in a pretty pattern with four blackish crossbands, the 
first of which is near the base, and the other three are connected 
upon the front margin of the wing and diverge behind. They are 
thought to represent somewhat the letters |F, with the | placed 
next the base and its lower end uniting with the lower end of 
the F, The abdomen has its first four segments broadly banded 
with white. 

- Life-history.— The parent fly, during the latter part of July 
or early in August, deposits a number of its eggs upon or near 
the calyx end of the apple, selecting often for its purpose fruit 
that-has already been burrowed by the apple-worm. Upon hatch- 
ing from the eggs the young larve enter the apple and com- 
mence to feed upon its pulp, not penetrating to the core, as 
does the apple-worm. Here they produce, at first, little irregu- 
larly rounded and discolored excavations of about the size of peas. 
These, when the larve are numerous, run together until the whole 
anterior becomes a mere pulpy mass of disorganized material, or 
is entirely honeyeombed with burrows in the more solid fruit. 
Meantime, the apple is entirely fair upon its exterior and gives 
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no evidence of the destructive work being carried on within. — ee 
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Sometimes as many as a dozen larye are working together. 


through small round holes that they cut in the peel, and enter the 
ground for pupation. In this condition they remain during the 
winter and do not emerge as flies until the following July. - 

From some recent observations it would appear that the larvze 
sometimes are delayed in reaching maturity, and have been 
found feeding within the fruit so late as in the month of J anuary. 

The Larva —The larva in its greatest fength measures about 
one-fifth of an inch, is without feet, and of a white or (as some- 
times) of a yellowish or greenish color. The front third of its 
body tapers toward the minute, pointed head, which is armed 
beneath with its mouth-parts, consisting of two slender, blunt, 
coal-black hooks. The remainder of the body is cylindrical, with 
its terminal end blunt as if obliquely cut off, and bearing upon 
its slope four pairs of tubercles, of which one pair is longer than 
the other. : 

From this description the larva should admit of easy recognition 
whenever its operations are suspected in apples. The absence of 
feet and its pointed head will serve to distinguish it from the 
apple-worm. 

Distribution.— The fly is a native species — one of the few 
of our insect pests which has not been introduced from Europe. 
Tt was first.described by Mr. B. D. Walsh in 1867, from examples 


taken in Ilinois, where it was discovered feding on thorn and ~ 


crab apples, prior to any knowledge of its attack upon cultivated 
fruit. This new habit was first developed in, and was for some 
time confined to, the Eastern States and New York, but within the 
last’ year apples in different localities in Michigan have been 
attacked by it and entirely ruined. 

The most frequent notices of it have been received from Ver- 
mont. In New Hampshire it has also become broadly distributed 
and ruined entire orchards. In Massachusetts it is quite destruc- 
tive. Mr. L. L. Whitman has informed me that in his orchard at 
North Ashburnham he had hundreds of bushels of the finest fruit 
rendered worthless by it in 1883. ‘Mr. Avery P. Slade, of Somer- 


Their operations are seldom noticed until in September. When “ 
they become full-grown, in the autumn, they escape from the fruit — 
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- set, reports it the present year as honeycombing his apples. Sev- 


eral years ago its operations were observed in Connecticut, and 
it has been discussed in the late meetings of the State Board of 
Agriculture. From Brunswick, Maine, it is reported by Mr. T. 8. 
McLellan as having made its appearance in his orchard in 1880, 


_ and infested all his sweet apples and most of the tart ones, such as 


the Haley, Hurlbut, Primate, Porter, etc. He had also heard of it 
from the northern part of Somerset county 27h Ann. Rep. Maine St. 
Board of Agriculture for 1883, p. 345). Mr. Robert H. Gardiner, 
President of the Maine State Pomological Society, states that the 


_ Maggot was very destructive in 1883 to his Talman Sweet, Red 
a Astrachan and Mother apples, but did not trouble other varieties 
: (Z6., p. 332). 


In the State of New York it has proved a great pest at North 


. Hempstead, Long Island, and in several of the Hudson river coun- 


ties, and has also occurred in Delaware, Albany, Schenectady, 


- Oneida, and Chemung counties, and is doubtless to be found in 


many other portions of the State. As yet we have no knowledge 


of its extension into New Jersey, Pennsylvania, the Southern or 


the extreme Western States.* 
It appears, thus far, to be a local insect, and the fact that it is 


so should be an incentive for the use of every known means for 


the prevention of its distribution, that it may not become as gener- 


ally distributed as is the apple-worm of the codling-moth. 


Preference for Karly Apples.— The insect in its past history, 


‘especially in its earlier history, has shown a marked preference for 


summer and autumn apples — always making its most vigorous 


attack upon sweet and mellow subacid early fruit. Yet it is 


: known to have infested Spitzenbergs, in Brandon, Vt., and Bald- 
_ wins and other varieties of winter apples, in Wallingford, Conn. 


Remedial Measures.— This preference of the insect for certain 
varieties might be employed as a means for its destruction, by 
grafting the trees of an infested orchard to the varieties less liable 
to be infested, or, so far as known, entirely free from attack, and 


- at the same time leaving two or three trees of its favorite fruit 


to serve as lures for concentrating the attack — the fruit of which 


[*In the Smith Catalogue. of the Insects of New Jersey, 1890, it is included, with the note, 
“Locally injurious to apple, but seems confined to very few varieties.”*] 
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should be gathered at the proper time and be destroyed with all 
of the contained larvae. SR 
a3 If it shall be found that any considerable proportion of the fruit ig 
; containing the maggot falls to the grouhd as a consequence of the a : 
attack, then, of course, much benefit will be derived from gathering 
; the fruit as fast as it falls and destroying it, or to give sheep the i 
range of the orchard for feeding upon it. But as I have examined 
fruit offered for sale in the Albany market, presenting so fair and 
perfect an appearance as to prove beyond a doubt that it had 
been picked by hand from the tree, and yet teeming interiorly with 
nearly mature larvae, it is highly probable that their presence 
does not cause the falling of the fruit. 

Our study of this comparatively new insect depredator has hardly 
commenced. Careful observations are needed upon the time and 
manner of the larvee leaving the fruit, and, in the earlier varieties 
of apples, when they enter the ground. In the later and stored 
varieties, it is important to know where they betake themselves 
for their pupation during the winter. Until these facts are defi- 
nitely ascertained, together with others that are necessary to the 
completion of its life-history, we shall not ‘be able to accom- 
plish much toward mitigating the evil. We can prevent the attack 
of the apple-;worm by showering the trees soon after the set- 
ting of the fruit, with Paris green or London purple in water, 
without the least possible chance of injuring the fruit through 
the poisonous application. But the month of July— when. the 
Trypeta deposits the eggs that produce the apple maggot — would 
be too late to apply with ‘safety such substance to the fruit, 
already nearly full-grown and soon to be eaten, 

Perhaps, for the present, the best results may attend our efforts 
to destroy the insect in its pupal stage. If examination should 
show us that the pupation ordinarily takes place in the orchard, 
beneath the infested trees, then we may reach it there. Buyt if 
the pupation follows the gathering and storing of the fruit—as 
seems more probable,— then the discovery of the retreat of the 
larvae’ should give us the means for destroying them. 

_ Desiderata in its Life-history.—In my forthcoming report 
[second in this series] I have indicated several points upon which - 
knowledge is needed toward the completion of the life-history of 


| 
; 
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this insect, I will introduce them here, accompanying them with 


the earnest request that you will each, as opportunity may offer, 
make contribution, to your ability, toward the desired knowledge 
of this already great.pest of our orchards, and which gives every 
promise of soon becoming still more pernicious. Itt is manifesting 


a tendency to widespread distribution, and an unusual adapt- 
ability to different varieties of the apple. It would not be sur- 
' prising if it soon attacked our pears. 


Are the eggs of the fly distributed over the apple: or placed 
only near the calyx end? 

Do the larve occur in apples which have not been perforated 
by the apple-worm of the codling-moth or by some other insect? 

How long a time is required for the larve to attain their 
growth? 

How do the larve leave the fruit — by several holes through 
the skin, through a single hole, or only when the apple has become 
broken down from decay? 

When entering the ground for pupation, to what depth do 
they bury? This could be ascertained by providing them with 
a box containing a few inches of earth for burial. — 

Are both the early and late fruits similarly attacked by this 
insect? It is possible that the larvee reported in winter apples 
may be of a different species. 

During what months and portions of months are the larve to 
be found, in the apples? 

Are the puparia to be found at the bottom of apple barrels, 
or bins in cellars, or between the staves or boards? Should any 
doubt exist of the identity of the puparia found under such 
conditions, the fly should be reared from it to determine the 
point. 

- [See an admirable study of this insect which has since beem 
made by Professor F. L. Harvey, and published-in the Jveport 
of the Maine Stute College Agricultural Eepervmeut Stateon 
of 1889, pp. 190-241, plates 4-4, In this paper, the description 
of the several stages, history, distribution, life-history, ete. of 
the insect are fully presented, together with the most effective 
means known for arresting its injuries. | 
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a 
Information upon this insect is desired, and may very properly = 


be given at the present time, as it has but recently extended 
its depredations into Massachusetts. It is a much easier task 
to arrest the spread of a new insect pest, than to control its 
ravages after it has taken full possession of its new territory and 
perfectly adapted itself to its new conditions. It is therefore 
important that the insect should be known, so that it may at 
once be recognized, and prompt measures resorted to, in order: 
to check its increase. 

Description.—In general shape and size it resembles the well- 


known cucumber-beetle, Diabrotica vittata, but it is somewhat 


longer, being about a quarter of an inch long, and its body is 
more elongated from its parallel sides. It has a black head, and 
a finely punctured tawny-red thorax, marked with two black 
spots upon its crown. The lemon-colored, punctured wing-covers 
are usually broken into three spots each, by a black stripe along 
their junction, a black transverse band a little beyond their 
middle, and an interrupted one near their tips; outwardly they 
are bordered with orange. The body beneath and the legs are 
shining black. The elytral markings as above given, suggest 
‘to some the representation of a black cross, for which reason 
it is sometimes known, in England, as the “eross-bearer.” Other 
examples of the beetle not unfrequently met with, may be 
described as having their wing-covers blue-black, margined and 
tipped with orange, and with three small yellow spots in a line 
down the middle of each cover. | 

Lis Associates.— The scientific name of the beetle is Crioceris 
asparagi. It was first described by Linnzeus, nearly a century ago. 
It belongs to the same destructive family of the Chrysomelide 
with the striped cucumber beetle, the cucumber flea-beetle, the 
grapevine flea-bectle, the Colorado potato-beetle, ete. For a long 
time it was the only representative of its genus in this country, but 
another species has recently been introduced from Europe — C7i0- 
ceres 12-punctata, — which was first observed in the vicinity of Bal- 
timore in 1881, and already gives indication of becoming quite 
destructive to asparagus. 
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Lis Introduction. — Crioceris asparage is an European species, 
which our commercial and other relations with the Old World have 
brought to our shores, in common with a large number of our ~ 
most destructive insect pests. It was first noticed upon the east- 
ern end of Long Island, at Astoria, in the year 1859, and it is 
worthy of note that, in the same year, the first specimens of 
another very injurious insect, also introduced from Europe,— the 
cabbage butterfly, Pieris rape, was taken, in the city of Quebec. As 
early as 1862 the beetle had spread over all the asparagus planta- 
tions of Long Island. The following year it was attacked by a 
parasite which destroyed its eggs, and doubtless aided much in 
arresting its increase. The parasite was not described. It prob- 
ably disappeared before it could receive scientific attention, for 
nothing seems to be known of it at the present. 

Its Distritution,—In 1868 the beetle had extended its range into 
New Jersey, where, in the third year of its observation, entire beds 
were ruined by it. Its rate of distribution, in its’ earlier years, 
appears to have been about twenty miles a year, but fortunately 
this has not been sustained. During the twenty-five years that 
have elapsed since its introduction, it has not shown a disposition 
to extend far from the sea-coast, nor to a great distance from New 
_ York city, as its center of operations. Serious injuries from it 
_- have only been reported from Long Island, the vicinity of New 
York city, Southern Connecticut, New Jersey and Eastern Penn- 
sylvania. It has not been seen at Albany, although during the last 
year I have received examples of it collected at the New York 
State Agricultural Exper iment Station, at Geneva —a locality that 
lies to the westward of the central portion of the State. An equal 
extension from New York could carry it into any portion of Massa- 
chusetts. It is a matter of surprise to me that it has not made, 
long ere this, formidable demonstration in the eastern — particu- 
larly the seaboard — portion of-your State. 

lis Natural History.— The history of C. asparagi is, in brief, as 
follows: The beetles destined to continue the species survive the 
winter in dry, sheltered places, as beneath bark, in crevices of 
wood, and under the clapboards of buildings. Simultaneously with 
the appearance of the asparagus shoots in early spring, they 


‘her eggs upon any portion, of the exposed shoots. The eggs hatch 


in an average period of eight days. The larve eat yoraciously and — ny 
grow rapidly, so that they complete their growth in about twelve 
days. They then leave the plants and enter the earth for a short (° § 


distance, or merely conceal themselves beneath dead leaves or other 
material on the surface. Constructing a slight cocoon, they undergo 
"their transformation, and remain in their pupal state for about ten 
days. Thirty days complete the cycle from the egg to the perfect 
insect, Almost as soon as, the beetles emerge they pair, as the 
sexual instinct is strongly developed in them, as is shown in the 
frequency in which they come under our observation mated. The 
eggs are then deposited, and the beetles continue to feed for sev- 
eral days upon the plants, eating holes into the bark of the more 
tender branches; one was found by Dr. Fitch to feed for a fortnight 
‘in confinement. A second brood results from these, appearing 
about the first of July, followed by a third, probably in August. 
Hence we have the larvee and the beetles with us, in their succes- 
sive broods, through the spring and summer, into September. 

Remedies— Among the remedies proposed and employed against 
this insect are the following: Hand-picking, when not too abund- 
ant, and beating them from the plants into a broad pan of water 
and kerosene. 

Employing fowls to hunt them, which are very eager in catching 
and eating the beetle, and are not injurious to the plants. 

Cutting away all the young seedlings in the spring at the time 
when the beetles are about to deposit their eggs, thus forcing them 
to lay their eggs upon the new shoots, which are cut and send to 
market before the hatching would occur. 

Benefit has been derived from cutting down the seed stems at the 
close of the season, as also once or twice during the season, 
leaving the beds bare and smooth. 

But, undoubtedly, the best method with which to meet this 
insect is by the lime application proposed by Mr. A. S. Fuller, 
of Ridgewood, N. J., as the result of his personal and successful 
experience. The freshly-slacked lime, he states, may be conveni- 
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’ ently scattered over the plants by using an old broom for a duster, 

- or a Paris-green sifter. With a pailful of the lime, a man could 
in a short time dust an acre of asparagus. It could best be 
applied in the morning while the dew is on, for then a portion will 
adhere to the plants as well as to the grubs, and during the day or 
days following, it will be constantly dropping down or blowing 
about among the leaves and branches, thereby making the escape 
of any of the larve all the more uncertain. 

For the past sixteen years, Mr. Fuller had, according to his 
statement, used lime as described, upon his asparagus beds, to 
keep the insect in question in check, and it has done it so effectu- 
ally that about one application every alternate season was suffi- 
cient. Not only is lime cheap and readily procurable everywhere, 
put it is of benefit to the asparagus roots. It has also the addi- 
tional merit as an insecticide, that it can be used upon the young 
plants while they are peing cut for maxket, for the destruction 
of the first brood of larvee while Paris green or London purple may 
not safely be employed. ; 
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Tun Grapevine “ Tartes.” 

Frequent complaints are made of the damage done to grape- 
vines, from an attack upon their leaves by the “Thrips.” This is a 
popular name — but an incorrect one as will be shown hereafter — 
which has obtained widespread currency among vine growers for 
some small (about an eighth of an inch long), slender, spindle- 
shaped, parti-colored leaf-hoppers, which are very destructive to 
the foliage of grapevines. They abound upon the leaves in their 
three stages of larva, pupa, and perfect insect, in each of which 
they are injurious. Their injury to the leaves is caused by pune- 
turing them with their beak or proboscis and feeding upon the sap. 
They are usually to be found upon the under surface of the leaves. 
The punctures first produce small discolored spots, which are multi- 
plied over the surface, and rapidly increase in size by their run- 
ning together and by the greater suctorial power of the growing 
insect. Later they become large brown blotches, which, if the 
4msects are numerous, extend over and embrace the entire leaf, 
causing it to dry,— appearing as if scorched by fire,— to die, and 

fall from the vine. As a consequence of this partial defoliation, 
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the fruit is dwarfed and its ripening interfered with, and the § 
death of the vine may follow if the insects have been very numer- 
ous. These little creatures belong to the order of Hemiprersa,which | 
embraces a large number of our destructive pests, as the plant- = 
lice (Aphididw), the scale-insects and the mealy-bugs (Coccide), 
the grape Phylloxera, ete— all of which. subsist only upon liquid 
food, but fully equal in destructiveness to those provided with for- 
midable biting jaws. ; 

Several species of these little leaf-hoppers are frequently asso- 
ciated upon the grape leaves. They belong to the genus known as 
Lrythroneura, and the more common one is that described by Dr. 
Harris in 1831, as Tettigonia vitis.* Ib is about one-tenth of an 
inch long, of a pale yellow or straw-color, with two narrow red 
lines on its head, and scarlet bands upon its thorax and wing- 
covers. It appears in June, in its larval stage, when it may 
be found quietly resting upon the leaves, with its beak thrust 
therein, unless it be disturbed, when it hops briskly to another leaf, 
They cast their skins from time to time as they increase in size, 
and numbers of these white, empty cases may be found fastened 
to the under surface of the foliage or scattered on 
the ground beneath. In July they assume their pupal form. 
In August they mature and acquire wings; when, if the vines are 
shaken, they may be driven up in swarms, but only to return and 
resume their destructive work. The winged insect survives the 
winter, hibernating among the dead leaves or in other sequestered 
places. The following spring, in the month of May, it comes 
forth from its retreat, and deposits its eggs upon the leaves of the i 
vines for another brood. 

The Zhrips proper is an entirely different insect: It is a 
smaller insect than the grapevine leaf-hopper, with long and 
narrow wings without veins and bordered with long fringes— 
the two pairs of about equal size. There are a number of species 
united in the family of 7; hripide, the location of which, in our 
classification, has been the occasion of much discussion and js 
still in doubt. By Halliday, it was set apart in a distinct order, 
under the name of THYsANOPTERA, and this arrangement has been 
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* Now Typhlocyba vitis (Harris). 
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it as properly placed among the Humiprers, to some of the families 
of which it seems to have a close affinity. Their habits vary 
greatly; for while many of the species are unquestionably vegetable 
feeders, and injurious in their operations, others, from their carniv- 
orous propensities, are serviceable in their destruction of gall- 
insects, the eggs of the curculio, the red spider (Tetranychus tela- 
rius), the clover-seed midge (Cecrdomyia leguminicola), the wheat 
midge (Liplosis tritici), and other insect pests. — 
The method commonly resorted to for the prevention of the 
ravages of the so-called “ Thrips” in graperies, has been fumigation 
with burned tobacco. This has proved to be partially successful: 


_A still better method has been for some time employed in France, 


but not to my knowledge to any extent in this country. It is 
the vaporization of a strong extract of tobacco. One who has 
thoroughly tested it bears this testimony to: its efficacy: “Ever 
since I adopted it, it has been absolutely impossible to find a | 
‘thrips’ in my houses, and other insects have likewise disappeared.” 
The following method of use is given: y 

Every week, whether there are insects or er I have a number 
of braziers containing burning charcoal distributed through my — 
houses. On each brazier is placed an old saucepan containing 
about a pint of tobacco juice of the strength of fourteen degrees. 
This is quickly vaporized, and the atmosphere of the house is 
saturated with the nicotine-laden vapor, which becomes condensed 
on everything with which it comes in contact. When the contents 
of the saucepan are reduced to the consistency of thick syrup, about 
a pint of water is added to each, and the vaporization goes on as 
before. I considera pint of tobacco juice sufficient for a house 
of about 2,000 cubic feet. The smell is not so unpleasant as that: 
from fumigation, and tobacco juice can be used more conveniently 
than the leaves. 

When the operation is completed, if the tongue is applied to a 


leaf, one can easily understand what has taken place, from the 


very perceptible taste of tobacco. 

The process requires to be repeated in proportion to the extent 
to which a house is infested. Such troublesome guests are not 
to be wholly exterminated by a single operation. A new brood 
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may be hatched on the following day, or some may not have been P, 
reached on the first day, so that the vaporization should be rea 


quently carried on, until the insects have entirely disappeared, and 


after that it should be repeated every week in order to prevent a - 


fresh invasion. 


The tobacco juice of the proper strength is purchasable at the 


tobacco factories in France for about fifteen cents (of, our money) 
a quart. Its expense, at this rate, would be but about twenty-five 
cents a week for a grapery of about fifty feet by sixteen and ten. 

A strong infusion of tobacco leaves, made by boiling, would 
be a substitute for the above. It might be prepared in quantity 
and evaporated to the proper degree, for convenience of keeping 
and for ready use. 

Although the so-called thrips — it might properly be designated 
the “ grapevine leaf-hopper ”—is more abundant within the shelter 
of graperies than elsewhere, still in favorable seasons and in certain. 
localities, it is a great pest in vineyards, where it is less amenable 


to remedial measures. Early in the season, while yet in its 


larval stage, benefit has been derived from showering the lower 
surface of the leaves with an infusion of tobacco or soapsuds, or 
of both combined. A still more effectual application should be 
spraying with an emulsion of kerosene oil and common soap, made 
after the formulas given for its preparation. 

Another method has been used for destroying this insect, with 
good results, it is stated. A long strip of building-paper is 
smeared with coal-tar on one side, and stretched between the rows, 
when, with a brush, the insects are driven up from the vines against 
the sticky surface, to which they adhere. Two men and a boy can 
go over a vineyard in this manner in a short time, and a few repeti- 
tions will nearly exterminate them. 


Tur Rosu-LeaF “ Turips.” 

This little pest, which is almost always present with us during 
the summer months, to mar, if it does not destroy, the leafage of 
our rose-bushes, is a near relative of the insect which we have 
been discussing. Itisthe Tett¢gonia rosw of the Harris reports,*— 
a small, yellow-bodied leaf-hopper, with white and transparent 


* Now, Empoa rosce (Harris). 
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wing-covers and wings, and elie eyes and feet. Its life-history 


. closely resembles that of Hryihronewra vitis, of the grape. 

Perhaps the best preventive of injury by this insect is an infu- 
sion of tobacco, prepared in the following manner: Where the 
tobacco stems can be procured, place some of them in a vessel of 
the capacity of a, common pail and pour boiling water upon them 
until they are covered. Allow it to stand over night, and when 
used dilute it with five times the quantity of water and apply it 
to the underside of the leaves with a garden syringe, or force 
pump with a rose nozzle. The application should be made in the 
evening, or early in the morning, and, particularly, early in the sea- 
son, before the injuries become noticeable except from close exam- 
ination, and as soon as the young larve, looking like little white 
specks, are discoverable on the underside of the leaves. The shower- 
ing should be repeated from time to time so long as the insects 
remain or the effects of their presence are noticeable. 


I had intended asking your attention to a few other insect pests 
which are annually demanding heavy tribute from you, and which 
you are voluntarily paying,— not necessarily, for recent discoy- 
eries in economic entomology have given means which only need to 
be properly used in order that the burden of insect injuries shall 
be materially lightened; but I have already exceeded the time 
allotted for my paper. 

May I hope that the details presented — some of which I fear 
may have been found dry — may not have greatly wearied you. 
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OUR INSECT ENEMIES AND HOW TO MEET THEM. 


[Read before the New Jersey State Board of Agriculture at its Annual Meeting at Trenton, 
February ist, 1839.] 


It is, I believe, conceded by every intelligent person that agri- 
culture is the greatest of human industries, as, of necessity, it 
serves as the basis of all others. A sparse human population 
might exist upon this globe without tillage of the soil, but the 
man would not be very far in advance of some of those vegetable 
organisms which are endowed with powers that enable them to 
seize and devour, and, it is thought, to digest animal food. All 


literature, science, and the arts are dependent upon it — yes, civili- 


gation itself. It was, so far as we have knowledge, the primal 
privilege granted to man, when he was made in the image of his 
Maker, ere he was driven from Eden and doomed henceforth to 
toil, and in the sweat of his face to eat his bread. 

Are figures needed to show the importance of agriculture? 
Here, in our own country, so remarkably adapted by soil, climate, 
topography, and extent of territory to grow to perfection what- 
ever crop may be grown in any of the temperate regions of the 
globe, as well as in some of the semi-tropical ones,— of our pres- 
ent population of sixty millions there is an aggregate agricultural 
population of twenty-six millions. The total value of farm pro- 
ducts in 1886 was $3,727,000,000 — nearly three and three-fourths 
billions —an amount quite beyond the need for home consump- 
tion, and its surplusage —one-tenth of the amount— was sent 
from our shores, mainly to supply the needs of Europe. 

May you not feel an honest pride in an industry that can show 
such results? Is it not one that. should be respected by every 
man, in whatever pursuit he may be engaged. Nay, more. Is 
it not one that should be cherished and encouraged by every 
possible means, as the conviction is being more strongly impressed 
upon each careful student of political economy, that from the 
products of our broad territory are the less highly favored nations 


} in: oa not many years will elapse before the virgin soil of ‘ie 
yj West will no longer respond with the prolificacy of its first 

a receptiveness. Nature, at the outset, prodigal of her wealth, 
a - gives up her accumulated stores of centuries for the asking ; but 
_ they are not inexhaustible, and sooner or later her golden returns 
a cease. oe 
It is evident to all, that in the Eastern United States this con- 


ts 
Ras: Pigition even now prevails. The husbandman can no longer tickle 
a tyke 


-_ erop or harvest. Where, fifty years ago, forty bushels of wheat 


_ twelve bushels can be taken. Grain can no longer be cultivated 
a with profit, and other crops are in the same category. 
ra : Other causes, in addition to an exhausted fertility of the soil, 
Be | have concurred in the prostration of the agricultural interests 
in our Eastern States, and to send up the cry so often heard, 
“farming does not pay.” Prominent among these causes is the 
_- gompetition to which the eastern farmer is brought with the 
immense production of the fertile West—its comparative low 
cost of production and the low rates of transportation by which 
it reaches and commands the markets which he formerly con- 
trolled. The crops on which he hitherto relied, and the methods 
of agriculture which he and his fathers before him had remunera- 
tively followed, must be abandoned. There must be a change 
of base —a new departure. Absolute necessity compels a move- 
ment all along the line, and the successful farmer of the future 
will be he who joins the advance, and strives to keep pace he 
_ the foremost in ae march. 
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the earth with his hoe or plow and have it smile into a bountiful 


‘could be grown from an acre, now, with even increased labor, but 
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The fact can not be denied that a rapid advance is being made 
at the present time in the science of agriculture (we are no longer 
afraid to call science to its aid) through the investigations and 
teachings of our Agricultural Colleges and Experiment Stations. 
Well it is that the results of these investigations are being brought 
before our farmers very efficiently, through the Farmers’ Institutes, 
which are being so successfully conducted in several of our States. 
Ithaving been my privilege to attend a number of these institutes, it 
seems to me that their teaching may be summed up under these three 
heads: How to feed and care for farm stock; how to feed the soil 
(this embraces its cultivation), and how to protect and preserve 
for use the products of farm labor. Under these will naturally 
group themselves all of the prominent topics of discussion, as food 
and shelter and care of stock, production and preservation of 
manures, artificial fertilizers, rotation of crops, the products of the 
dairy, stock ‘breeding, fruit growing, ensilage, and the like. 

I need hardly state this truism, that all the labor, care, and 
money that you expend in the effort to produce the conditions cal- 
culated to give you the best possible returns, will be lost, just so 
far as you fail, through-neglect or lack of knowledge, to secure s 
the resultant products to which you are entitled. In many direc- 
tions are you chargeable with this neglect, but suffice it for the 
present if I refer only to that particular one, of which, in the inyi- ; 
tation given me to address you at this time, you virtually confess 
yourselves at fault, and make promise of doing better in the future, 
if I will point the way. 

Your secretary has suggested as my topic, “Entomology in the 
Eastern United States; the importance of a more comprehensive 
knowledge of entomology to the farmer and fruit-grower, with 
some suggestions as to th esimplest and quickest way of getting 
this knowledge before those interested.” ' This, I think, is 
embraced under the brief title that I have selected for my paper. 


ie OO ation tn Ape pO" 


Economic Enromonocy. 


The losses resulting from insect depredations in the United 
States are very far in excess of those sustained in any other por- 
tion of the globe. The aggregate of annual losses to agricultural 
products is startling when an attempt is made to estimate it, while 


~ 


conomic Entomology —has had its pirth among us, a rapid 
growth, and a present development quite in advance of any of the 
Ge older nations of the world. It may be defined as “the study of 
“a insects in their relations with man—of their character, habits, 
a ~ transformations, food-plants, enemies, diseases, etc., with a view of 


: affording protection from the injuries of a large portion of their 


_ number, and of utilizing the benefits derived from a minor portion.” 

Our Eastern States gave early recognition of the value and 
2 __ importance to the Commonwealth of this department of natural 
“ii science. The first publication issued under State. authority was 


2 % the “Report on Insects Injurious to Vegetation, Py De ee Wee 


_ Harris, in 1841. The commencement of a series of “Reports on 


‘the Noxious, Beneficial and other Insects of the State of New — 


York, ” in the year 1855, by Dr. Asa Fitch, under the auspices of 
the New York State Agricultural Society, gave a new interest and 
_ impetus to the study, and was doubtless instrumental in initiating 
5 similar investigations and publications by Mr. B. D. Walsh, in 
_ 1867, in Illinois, and by Professor Riley, in 1868, in Missouri,— in 
- the first-named State, continued by Drs. LeBaron and Thomas, and 
through Professor Forbes up to the present time. 
es % In 1878, at the termination of Mr. Glover’s labors as Entomolo- 
gist to the United States Department of Agriculture (commenced 
in 1863), an ‘entomological division was established by the Depart- 
~ ment and organized with Professor Riley as Chief. The work of 
the division, generously sustained by Congress, has continued to be 
_ prosecuted with signal ability and success. Its publications, 
~ through annual reports, bulletins, and more lately, a monthly 
‘periodical, have been of a high order and of eminent service to the 
agricultural interests of the United States. 
In 1877, a special Entomological Commission, to consist of three 
skilled economic entomologists, was authorized by Congress, for 
the purpose of investigating and reporting upon the depredations 


“eS 


es ee 
a ," a 


pe tate been made feat time to time would seem ne a 


lence ea is that within the last Atty years a new science — that of 


262 Forrry-rirta Report on THE State MusEUM. 
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of the Rocky Mountain locust of the Western States and Terri- 
tories, and the best practicable method of preventing their recur- 
rence or guarding against their invasions. The investigations of » 
the commission were subsequently extended to the cotton-worm 
of the Southern States, and to some other insects whose wide- 
spread ravages jhad given them a national importance. The 
labors of this commission were attended with valuable practical 
results, and have given us a large addition to our literature in 
four octavo volumes and seven bulletins. 

In 1880, the State of New York resumed entomological inves- 
tigations, after an interval of ten years — they having been inter- 
rupted in 1870 by the impaired health of Dr. Fitch. 

‘here is not the time in which to refer to other entomological 
work done more or less directly under State authority in con- 
nection with agricultural and horticultural societies and agricul- 
tural colleges, a long recital of which might be made. It is fit- 
ting, however, that IT should not omit mention of the impetus 
which has been given to entomological research in the recent 
establishment, under the “Hatch Bill,” of Agricultural Experi- 
ment Stations in at least twenty-eight of our States. In twenty- 
two of these so far as I know, an entomologist charged with the 
study of insect depredations and methods for their control has 
been appointed, and, it is believed, that the same indispensabl> 
work will be entered upon in each of the stations, as soon as 
competent persons can be found to meet the requirements of the 
position. Most heartily do I welcome this large addition to our 
hitherto small body of economic entomologists, and very bright 
are my anticipations of a greatly accelerated future progress, and 
of the benefit to result therefrom to the agricu'tural interests of 
our country. 


ImporTANCE oF EntomotoaicaL Srupy. 

Years ago, when insects were collected with no higher motive 
than the possession of a fine cabinet, or when their study went 
no further than giving them name and classification, it was cus- 
tomary to ridicule the pursuit as trivial, petty, unworthy of the 
dignity of a man. All‘insects, whether bees, butterflies, or beetles, 
were “bugs,” and those who collected them were “ bug-hunters.” 


, ete, has given to the ag of is edt an, impor 
which is recognized as second to no other department of natural : 
story. It is eke pac anit persons with vigor, ie he 


“which is Ae ines and the ett ie itn of whch, 
5 brings with it none of the cOMpensaLOns that ameliorate the a 
: payment of other taxes, in the protection that they afford to. 4 
property, and the privileges and comforts that they bring to our 
homes; it is an entire loss. “ode 
‘The importance of the study of our insect enemies and their "a . 
habits, may perhaps, be better seen from a few considerations, . Be 

_which we will present. i 


Tun Snorncy or INsEcT Drprepations. yar 
_ Probably that crop can not be named that may not be impaired, 
one-tenth of its full value without the knowledge of insect pres- 
Be ence or recognition of insect injury. Such secret injury is usuaily — 
Gane to the onerations of root-feeding insects, which wre nwnerons 
in classes and in species, and from their subterranean life, do not 
fall under ordinary observation. Among these are plant- lice, the 
a caterpillars of various moths and the larve of many beetles 
a and flies, known often only to entomologists who have made a 
Pacaay of their early stages. f 
It is not_an- unusual occurrence that serious and evident insect 
injury is inflicted through a term of years, while the author of it 
remains unknown. An illustration of this may be found in the 
failure of the red clover to produce its seed, which for a long 
‘ time was ascribed to the want of fertilization by bees, but was. 
3 discovered a few years ago to be the result of the feeding within 
4 


anti te 


the blossoms upon the forming seed, by the larve of the clover- 
a seed midge. Cevidomyia leguminicola. Certain injuries to several 
i of our fruits causing their gnarling and deformation, which have 
long been a mystery to me, have found their explanation during 
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the past year, in the punctures made by a minute caterpillar — 
a Coleophora —which, always concealed within the peculiar case 
that it carries with it—if seen, as it doubtless often has been 
by the fruit-grower, would not be suspected of belonging to the 
insect world. Another new pest is baffling me and eluding my 
efforts for its discovery, through its secret girdling (believed to 
be at night) with a circle of incisions the tips of currant bushes 
in certain Iocalities in New York, and causing them to break 
off and fall to the ground. There are cut-worms which leave their 
hidden retreats beneath the ground or shelter of rubbish, only after 
night-fall and climb into grapevines, where they cut off the clusters 
of the grapes, and into fruit trees, severing the stems of leaves 
and fruit. Numerous other insects intensify the loss that they 
occasion by the secrecy with which it is inflicted, and the conse- 
quent difficulty of meeting it. Of this class are the burrowers 
within the stems and stalks of plants or in trunks of trees, the 
numerous and destructive bark-borers which feed within the vital 
sap-wood, and leaf-miners, so minute as to find ample feeding 
ground in the range and concealment given them between the 
surfaces of a leaf. 
Tar Smarty S.ze or Insects. 

Nature often teaches us the lesson, of which we need frequently 
- to be reminded, that size is no criterion of importance. Thus, 
among our insect foes, many of the most injurious are among the 
smallest of their class, and, hence, we have the seeming paradox — 
“the smaller the insect the greater its capability for harm.” In 
confirmation of this we may cite the grapevine Phylloxera (Phyl- 
loxera vitifoliwey which was first discovered by Dr. Fitch, in 
Washington county, N. Y., in the year 1854,— was introduced ijn 
France in 1863, and subsequently multiplied to such an extent 
as to threaten the entire destruction of that most important inter- 
est to France — grape culture. In 1879, nearly 3,000,000 of acres 
of infested vines had been taken up, destroyed, and the land appro- 
priated to other uses. For several years, annual appropriations 
amounting to nearly $200,000 were made by the government for 
Phylloxera investigations, and a reward has been offered of 
300,000 frances ($60,000) for the discovery of an effectual remedy. 
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And yet it is but a plantilouse, one of the smallest of its kind, 
and a mere dot—a microscopic object in several of its stages. 

‘The diminutive size of the insect does not permit his exclusion 
from your crops by the ordinary means that give protection from 
the incursion of domestic animals that at times break their inclos- 


ures and invade your fields, although the injuries wrought by the 


latter may hardly admit of comparison with those caused by 
the former. True, ditches are sometimes dug and barriers built 
by western farmers to stay the marches of the army-worm and the 
chinch-bug in seasons of their excessive abundance, and valuable 
crops have been, by these means, rescued from threatened destruc- 


tion. But, as a rule, the armies of destructive insects which spring 


out of the ground or- drop upon you as if from the skies, must be 
fought by methods which are only to be learned from careful and 
continued study of the secret operations and wily ways of the 
species with which you have to contend. 

We err when we regard all insects as small, notwithstanding 
that one of the definitions given by Webster of an insect is 
“something small or contemptible.” But our best lexicogra- 
phers are sometimes open to just criticism, as, for example, when 
Dr. Johnson has given as a definition of net work lest its meaning 
might not be perfectly clear to the simple-minded — “ anything 
reticulated or decussated at equal distances with interstices 
between the intersections.” True, the insect is small in compari- 
son with our domestic animals and most of the mammals, yet there 
are large insects as well as small, for we have gradations among 
them not less marked than in other classes of animated nature. 
Tt has been computed that the average size in the animal king- 
dom— with the smallest known protozoan at one end of the 
line and the flat-back whale of the Pacific coast with its 
ninety-five feet of length and 294,000 pounds of weight, at the 
other, is to be found in the common house: fly, Musca domestica. 
All insects exceeding this in size may properlv be called large; 
those only that are less in size, small. Does this seem surprisiz? 
Remember that there lies a vast world of living beings, the 
limit of which is not yet defined, which. the unaided eye does 
not see, and which the microscope must call up to our wonder 

34 
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and admiration, just as, in the other direction, each successive 
enlargement of the object glass of the telescope brings to our 
view from the depths of boundless space, suns and systems and 
galaxies of systems before unknown and unsuspected. 


Numser or Insxo's. 


Insects, in number of species, exceed by far all the rest of 
the animal kingdom combined. They are believed to be tenfold 
more numerous than all of the mammals, birds, fishes, reptiles, 
myriapods, crustaceans, worms, molluscs, radiates, and protozoaus, 
united. At the latter part of the 17th century, they were 
estimated at 10,000 species. During the last 100 years the dis- 
covery of new species has been very rapid, and in 1881 there 
had been described and catalogued throughout the world 320,060 
species, while many thousands were in collections awaiting name 
and description — 12,000 in a single collection—that of the 
British Museum. Judging from past discoveries, we may venture 
to claim that if all the species inhabiting the world were known, 
the number would reach one méllion.* 

If, from distinct species, we descend to the consideration of 
individuals, figures are of no service, for the numbers that we 
should have to employ would be simply incomprehensible. I 
have seen at a glance, in a locality near Albany, within a small 
extent of roadway, of a single species of a snow-flea—a Podura, 
more individuals, as computed by me, than there are human beings 
on the entire face of the globe. A single small cherry tree of 
ten feet in height, infested with a plant-louse—one of a row 
similarly infested —was estimated by Dr. Fitch, by counting 
the number on a single leaf, the leaves on a branch, and the 
branches on the tree, to contain the amazing number of 12,000,009. 
Although this may strike one as a large number, yet few, if any, 
have any approximate idea of what a million means. Were 
I to count as rapidly as I could enunciate, simply naming the 
figures in their order and connection, omitting repetition’ of 
“hundred” and “thousand” where they occur-——thus saying, 
“nine-seventy-three-four-eighty-one,” instead of “nine hundred and 
seventy-three thousand four hundred and eighty-one,” and con- 


[* Lord Walsingham has rais-d this estimate to three millions | 


such. 
ower of endurance) to have counted the aphides upon 
le cherry tree. i seed ; ; 
e i Rarity or PRoPAaGATION. © cee 
‘The rapidity of propagation shown in some insects, is ‘algo 
ithout a parallel elsewhere. Perhaps, in the aphides or plaut- 
lice, it attains its maximum, where successive generations of 
living young, all of which are females, continue to be produeed £ 
ms ‘throughout the summer months, without the presence of the male, a 
by a process which has been compared to, and, indeed, styled, : 
‘budding. Professor Riley, in his recent studies of the hop-vine ~~ 
Re _aphis, Phorodon hwmuli, has observed thirteen generations of the — 
mk _ species in the year. Now, if we assume as the average number of i ; 
_--—«-young produced by each female to be 100, and that every individual “et 
‘ 9 ~~ shall attain maturity and produce its full complement of young — “ 
x (which, however, never can occur in nature), we would have, fe 
a as the number of the twelfth brood alone (not counting those os 
of all of the preceding broods), 10,000,009,000,000,000,000,000- ’ 
E =. (ten gextillions) of individuals. Where, as in this instance, 
figures fail to convey any adequate proper conception, may I ask © 
you to take space and velocity of light as your measures? Were 
this brood, as above given, marshalled in line with ten 4ndividu- 
‘als to a linear inch, touching one, another, the procession would 
— extend to the sun (a space which light traverses in eight minutes), 
and beyond it to the nearest fixed star ‘traversed by light only im: 
six years), and still onward in space beyond the most distant star 
that the strongest telescope may bring to our view, to a point so. 
inconceivably remote that light could only reach us from it in 
twenty-five hundred years. How fortunate it is for the human i 
_ race, that in view of such amazing capabilities of increase in the 
insect world, so many counter-checks have been provided by 
Providence for the prevention of unrestricted development in a 
single direction, that all nature may still work together in har- 
mony, when viewed in its broadest aspect. 
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‘Tur Voracity oF Insxcts. 

The larval stage of many insects is apparently one of inces- 
sant feeding. It may be doubted of some if they ever sleep, or 
even indulge in rest unless disturbed while feeding, or during 
their molting periods, when time is demanded for the changes 
required in the casting off of a skin distended to its utmost 
capacity, and the formation and assumption of a new 
one. capable of further extension. Their voraciousness and 
rapid growth may be shown im the statement of two 
facts: A certain flesh-feeding larva will consume in. twenty- 
four hours two hundred times its original weight,—a parallel 
to which, in the human race, would be, an infant consuming 
in the first day of its existence, fifteen hundred pounds 
of mnutriment. There are vegetable feeders,— caterpillars, 
which, during their progress to maturity, within thirty days, 
increase in size ten thousand times. To equal this remarkable 
growth, a man at his maturity, would have to weigh no less than 
forty tons. In view of such statements, need we wonder that the 
insect world is so destructive and so potent a power for harm. 


Can Insect Ravages BE Preventsep ? 

I have attempted, from a few considerations, to show the 
importance of insects in their relation to agricultural pursuits; 
that losses appalling in their magnitude“are inflicted by them; 
and that these losses are steadily on the increase. What can 


be done? Can they be prevented? We answer, no, not entirely, 5 


but they may be controlled. My studies of twenty-five years have 
taught me that the insect does not exist, the injuries of which 
may not be greatly diminished when we have learned its entire 
life-history and its habits. Each one, when we know it fully, 
discloses some vulnerable point, and a particular time in one 
of its four stages of existence when it may be attacked to the best 
advantage. I assuredly speak within bounds when I say, what 


could net with truth have been said twenty years ago, that with. 


our present knowledge and with the means now at our command, 
in the insecticides and preventives known, and apparatus and 
methods for their use, we can, if we will, lessen insect depreda- 


d an addition this would be to the nationa Ww 
‘0 individval well-being! leigh . ot at 


ve - How 10 Mzer ovr Inseor Enemies. 
Turning n now ge the ee Pan of my paper 


how ee: we. 


ce this aay be done. x 

High Culture.— First and foremost, I would recommend high 

> culture. Just in proportion that the vigor and ‘growth « of a crop: — | 

-_ ig promoted, to the same extent there is given to it the ability to 
resist and overcome the effects of insect attack. While the Va 

feeble plant succumbs, the vigorous one will flourish and mature — 

despite the drain upon it. It will have a resistant force to sus-~ : 

tain it, just as health and a well-developed body may exclude or : 

ges triumph over disease. And then, again, the weak, sickly, or oe 

i _ diseased plant, made so either through neglect of cultivation a 

= ~ or lack of needed fertilizing material, directly invites insect. 
% attack. The peculiar odor that emanates from it when in 

eS this condition, is at once detected by the msect, and serves ; 
“to draw it from distances that seem almost incredible. Insects, a7 
that they may readily find the food-plants on which they are. 
destined to feed and those upon which they are to deposit their 

: eggs for the continuance of their species,— as if in compensation 

for a feeble, short range, and quite imperfect vision, have been , 
_endowed with a sense of smell which is marvellous in its acute- 

z a “ness, and is without parallel in-any other class of the animal 

| world. It is believed by some entomologists that many of our 

8 Ansect- pests never make attack on healthy vegetation, but only 

~~ on that which is diseased; as if in the economy of nature they 

ey, were specially commissioned to hasten destruction and decay; 

a and among these they would place many of the bark- borers that 

ee: infest our fruit and shade trees, with which it seems almost hope- 

less for us to contend. 

Zz Clean Oulture.— A large proportion of our insect pests survive 

the winter within such shelter as they may find in decaying wood, 

sticks, boards, or rails lying on the ground. Dead vines, stalks 


{s 
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(particularly if they are hollow), twisted leaves, etc., afford excel- 
lent hibernating places for the adult forms of many of the Hemip- 
tera (commonly known as “bugs”), from which they emerge and 
deposit their eggs in the spring, simultaneously with the com- 
mencement of vegetation, when attack is ever most harmful. It is 
obvious, therefore, that) much benefit will result from gather- 
ing in the autumn, all rubbish, dead vegetable matter, and other 
refuse material, and burning it with all the insects that it is har- 
boring; or if this be regarded as wasteful, then so compost it, that 
the compost pile shall not be, as we believe it often is, a nursery 
_ for insect pests that in the injury that they inflict more than 
counter-balances the manurial value. 

A knowledge of Insect Pests. — A favorite maxim of my school 
days was, “ Vosce te ipsum ” — know thyself. One equally import- 
ant in later years, of broad application, but of special importance 
to the agriculturist, is, know your enemies. How can you suc- 
cessfully meet them, check their operations, prevent their attack, 
or destroy them if need be (for, fortunately, there are no laws 
against the killing of insects), unless you know who your foe is, 
when his attack is to be made, where it is to be made, and what 
he purposes to do. To know this is to be forearmed and in readi- 
ness for the fight. Are your insect enemies so many that you 
fear that you can not make their acquaintance ? Do not be fright- 
ened at the seeming magnitude of the task, as if you were brought 
to contend ‘single-handed, with the perhaps 20,000 distinct 
species which your State harbors. Some of these are your friends, 
others are at least harmless, while a large proportion are but: com- 
paratively injurious. In a list of 100 species, there could, I think, 
be named all of those which it would be to your particular interest 
to know and to study. These, at least, you should know by name, 
so that you may confer with one another in relation to them, and 
communicate with your entomologist or other scientist of whom 
you might desire information — such as the best approved remedy 
or preventive to be employed. The common name which every 
destructive species, known for any length of time, has received, 
would be sufficient for your use, but it would be advisable, so fur 
as you conveniently could, to acquire also their scientific name, as 


working at the base of the trunk? Are any of the tiny bark 
‘peetles burrowing into the sap-wood, and gradually girdling the 
_ tree? Is the root plant-louse clustering on the roots ? ? Each of 


| spicuous operations, which must be sought for, with a knowledge» 


‘ae arrest. 

‘In addition to names, the Giarabionaties of hidden attack, habits 
and the different stages of life, should be known. A shriveled head 

i of grain or discolored stalk may indicate the presence of the wheat- 

ie midge larve in the head, the joint-worm knotting or twisting the 

E-. stalk, the Hessian fly concealed within the sheath near a joint, or 

the wheat-stem maggot burrowing the stalk; or the wheat saw-fly . 


dropping to the ground one-tenth of the crop. Tf it were generally 

, ‘ate known that the eggs of the common apple-tree tent-caterpillar 

could easily be detected upon the leafless trees in autumn or winter, 

| as a broad belt of eggs from a half-inch to three-fourths inch in 

* Jength, encircling the small twigs near their tips; and if, with such 
‘knowledge they were then clipped off and burned, apple orchards 
would never again have to suffer from such defoliation as they 
were last year subjected to in Eastern New York and portions of 
the Eastern States and parts of New Jersey. 

Enlist your Children in the Study. —It can easily be done. 
Give them a cluster of eggs, of which to watch the hatching, the 
emergence of the young caterpillars, the rapidity and eagerness 
with which they devour the fresh food daily brought them, the 


fe es Bisciis. of ihannenas of tubes the life. plood of the tree? Is moe . 
~ 4 flat-headed borer tunneling the limbs, or the round-headed borer i 


Ee these, and many others that may be cited, are secret or incon- 


of what they are, if you would discover them in time -for their 


may be busily at work cutting off the nearly matured heads and | 
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most interesting operation of shedding their skins four times ‘Al 


(usually) during their growth, the construction of their cocoons 
when they have attained maturity, or their wonderful transfor- 


mation to the chrysalis stage in the butterflies, and the final 


emergence from the pupa to the perfect-winged insect. Let 
them see all this, and they are made of strange material if they 
do not become entomologists for all future time. It will be a 
pleasure for them to collect insects and to study their varied and 
interesting habits, and to prepare collections which will adorn 
your homes. If consisting largely of the more injurious forms 
properly labelled and displayed, they would prove highly valua- 
ple for the use and instruction of your farmers’ clubs, illustrating 
far better than figures can, the descriptions that your libraries 


may contain. As a guide and an aid to the children’s studies 


put in their hands a little volume recently published by Dr. 
| Packard, entitled, “Entomology for Beginners,” in which they 
may find directions for collecting, preserving, and rearing insects, 
besides much other matter which will be of value to them and 
to yourselves, under the headings of “insects injurious and bene- 
ficial to agriculture;” “insect architecture;” “the structure, 
growth and metamorphoses, and classification of insects,” ete., 
ete. Not only will the study be a delight to them, but it will 
serve, if properly pursued, as a means of mental discipline fully 
equal to many of the disciplinary studies of the schools. It will 
also place them in possession of knowledge which will better fit 
them to meet the demands that will be made upon the agricul- 
turist of the future. 

Procure and Study Recent Entomological Publications — Eco- 
nomic entomology, has within the last few years made rapid and 
great advance. We, in the United States have been compelled to 
study insect ravages — greater here than in any other part of the 
world, and, as the consequence, the literature of applied ento- 
mology is far superior to that of any other country. The inves- 
tigations having been made largely through appropriations from 
the general government or individual States, the publications 
have been distributed gratuitously, at the request usually of 
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_ those for whose penal they weré made. If every application 
can not be met, it is probably owing to the fact that the demand 


hitherto, has not been sufficiently large to warrant larger editions. 


_ There is assuredly one publication which should be procurable 


by every farmer who will ask for it, viz.: The valuable illus- 
trated report of the Entomologist of the United States Depart- 


ment of ‘Agriculture, Professor C. V. Riley. Of this report, 


contained in the annual report of the Commissioner of Agricul- _ 
ture, 425,000 copies are ordered by Congress, each year, but it 
is feared a large ‘proportion of these never leave Washington,, 
except as entering into the composition of other paper. The 
Department has also issued two reports of the United States 
Entomological Commission, seven bulletins of the same Com- 
mission, and eighteen bulletins of the Entomological Division. 
Tt is also issuing, at the present time through the Division 


of Entomology, an interesting and instructive periodical, 


under the name of “Insect Life.” Some of the above may be 
still procurable through application to the Commissioner, or to 


. Professor Riley, or to your Representatives in Congress. 


The reports of Dr. Fitch, published in the Transactions of the 
New York State Agricultural Society, for the years 1854 to 1870, 
are of special value. Six of these reports, bound in two volumes, 
may still be obtained of the Secretary of the Agricultural Society, 
at Albany. 

The reports of the State Entomologists of Missouri and of 
Illinois are also very desirable. For these, application with inquiry 
might be made to Professor Riley, at Washington, and to Professor 
S. A. Forbes, at Champaign, Illinois. 

A-yolime that would seem to be indispensable to the fruit- 
erower, is “Insects Injurious to. Fruits,” by W. Saunders, pub- 
lished in 1883,* by the J. B. Lippincott Company, Philadelphia, 
Pa., 436 pages, 440 figures. A recent publication of particular 
yalue to the student as an aid to classification, and prepared 
specially for the agricultural student, is “An Introduction to 
Entomology,” by J. H. Comstock, Professor of Entomology in Cor- 


* A second edition has since been published, 
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nell University, Ithaca, N. Y. The first part only of this (price 
two dollars) has been published. Application for it should be 
made to the author. “ 

Learn of Insecticides and how to Use them.— The publications 
above named, and notably those of the department at Washington, 
will give the needed information in this direction. The recent. 
advance in economic entomology has been largely through discoy- 
eries of insecticides, and the invention of apparatus for their easy 
application. Of our best insecticides in use at the present are 
white hellebore, Paris green, London purple, pyrethrum, kerosene, 
and tobacco. It is essential that one should know how, when, and 
in what proportions these are to be applied, the proper dilution 
of those that require it, and the method of emulsifying kerosene. 
It isalso important that the relative value of wet and dry mixtures 
and the most economical and effective method of application 
should also be known. The great practical value of a reliable 
insecticide was years ago taught us in the discovery of the method 
of destroying the Colorado potato beetle, which threatened at first 
to arrest potato culture in our country. More recently its value 
has again been clearly demonstrated in the use of the arsenites 
(Paris green and London purple), sprayed upon the forming fruit 
of our apple trees for protection from the apple-worm of the cod- 
ling-moth. There is no longer question but that, by a proper 
use of either of the above named arsenites, at least three-fourths 
of the apple crop can be saved from the codling-moth. Worm- 
eaten apples should henceforth be a discredit anda disgrace to 
the fruit-grower, and each worm-hole a stamp attesting to his ignor- 
ance or inexcusable neglect. 

For the judicious use of insecticides, it is important that recog- 
nition should be made of two classes of insects — those that take 
their food by means of biting jaws, and those that feed only on 
the sap of plants through a proboscis inserted in the bark. The 
former, which includes the larger proportion of insects, can be read- 
ily poisoned by the application of the arsenites to the foliage which 
they consume. The latter, consisting of the Hemiptera, such as 
the plant-lice (Aphides), bark-lice, and all bugs properly so-called, 
which imbibe their liquid food from beyond reach of the poison, 
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are vulnerable to applications which may reach them externally, 
as tobacco. solutions, alkaline washes, and kerosene,— the last- 


named closing their breathing pores and producing suffocation. 
Beneficial Insects should be Protected— There are entire fami- 


lies of insects which consist almost wholly of species that are of 


direct benefit to the agriculturist, which should be known and. 
spared from indiscriminate destruction. Of these are the Coe- 
einellidw, or lady-bugs, which have as their mission, the preven- 
tion of an overwhelming multiplication of plant-lice; the Jchneu- — 
monide, or ichneumon flies, which deposit their eggs within or 
upon the body of other insects, to hatch into larvee which feed | 
upon and destroy their host; the Chalciddiw or chalcid flies 
which have the habits of the ichneumon flies; the Tach nida, 
resembling our common house-flies, also of similar habits with 
the last two named, and several other families which could be 


~ mentioned. 


The importance of these parasitic insects will es conceded when 


- we state that it is highly probable that to parasitic attack we owe 


the almost entire cessation of the ravages of the wheat-midge 
in the United States, when all human means seemed hopeless. 
At the present time, fruit culture in California, and more pavr- 
ticularly the orange culture, is most seriously impaired, through 
the operation of a scale insect, known scientifically as Icerya Pur- 
chasi Maskell, which was introduced in the year 1868 on an 
acacia from Australia. It has continued to increase and spread and 
feed on all the fruits and much other vegetation, untilits arrest, by 


- any known application, seemed impossible. In this emergency, 


two agents of the United States Department of Agriculture have 
been dispatched to Australia, to collect the parasites that prey 
upon the /cerya there and send them to California, that an attempt 
may be made to colonize and multiply them. Consignments of 
parasites have already. been received, are being propagated with 
care, and the present outlook is quite encouraging. 

Be Careful Observers of Insects.— You have opportunities for 
their observation which are not accorded to those in other pursuits 
of life, When you have become familiar with the appearance of 
those which are your annual visitants, you will readily detect the 
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advent 2 an unfamiliar new form. Capture it, and send ‘waa i: j 
all the information that you can obtain of its habits, to some 
entomologist, whose pleasure and duty it will be to tell you what 
it is; and if it should prove to be a new pest, he may also be able 


to give the directions best calculated to arrest its further ah 
‘and multiplication. | . 
ConcLtsion. 

Now that Ihave told you of your insect enemies—of their immense 
number, rapid propagation, incredible voracity, the enormous losses 
that they cause, and increasing injuries annually; and have also 
told you how you may best meet them, it may be proper to ask, 
“what do you propose to do in the matter?” Does the struggle 
that their control will require of you seem too formidable — almost 
a hopeless task? Do you propose to give up to the insect all 
that his insatiate greed and often excessive wastefulness demands, 
trusting that he may leave behind him enough for your wants? 
Will you rest on the promise that “seed time and harvest shall not 


cease?” Faith is well, but “without works itis dead.” Continue - 


then to pray with fervor, as often as you join in the Church's 
solemn Litany, “We beseech thee, good Lord, to give and pre- 
serve to our use the kindly fruits of the earth, that in due time 
we may enjoy them,” but do not fail to supplement your prayer 
with the force-pump and London purple. It was a wise saying, 
if construed aright, that “Providence is ever on the side of the 
heaviest artillery.” Fight the insect as you never have before, 
and do not sound an inglorious retreat or yield a pitiable sur- 
render, just as the instruments of warfare and the insecticidal 
ammunition, with which you may wage effectual fight, have been 
placed within your reach. At least show the spirit of one who 
came to my office to learn of me how he might successfully fight 
the striped cucumber beetle which had troubled him greatly. 
“Not that I care so much about the cucumbers,” said he, “but 
it hurts me terribly to let that little yellow-striped cuss get the 
better of me.” Study and perseverance will bring its recompense. 
It will yield you a rich return in more productive crops with less 
expenditure of labor. , I venture to say that it will often give the 
desired factor for the solution of that great problem which is 
before you, “how to make the farm pay?” Let the myriad insect 
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(B) : 
LIST OF PUBLICATIONS OF THE ENTOMOLOGIST. 


_The following is a list of the principal publications of the 
Entomologist during the year 1891—fifty-six in number — 
giving title, place, and time of publication, and a summary of 
contents. A similar list of publications for the years 1875, 1876, 
and 1877 is appended. 


The Squash Bug.* (Country Gentleman, for January 8, 1891, lvi, 


p. 28, c. 1, 2— 26 cm.) 


To inquiry from Kane county, Ill., answer is made that Patis green is not 
available against the squash-bug or any other of the bugs proper (Hemiptera). 
The best remedies are trapping the bugs and destroying the eggs. Trap with 
pieces of wood and kill the bugs found under them. Examine for egg- 
clusters on the underside of the leaves, and for the colonies of the newly- 
hatched bugs near them, and crush them, Prevent injury to the base of the 
stalk by applying a mixture.of salt and’ ashes, 

[Published in pp. 205-207 of this Report (viii).] 


Grain Weevil Infesting Mills. (Country Gentleman, for January 
15,'1891, lvi, p. 47,.c. 1, 2— 25 cm.) 


For destroying weevil infesting a flour and feed store in Orange county, 
N. Y., which is probably Calandra granaria [no examples are sent], bisul- 
phide of carbon is recommended, to be used after the manner reported by 
Professor Cook as having been successfully used for,the purpose in a mill in 
Michigan. Its use in the vineyards of France against the Phylloxera, cited: 


Protection from Insect Injuries. (Albany Morning Express, for 
January, 23, 1891, p. 2, ec. 5—28 cm.) Abstract of an 
Address before the Farmers’ Institute at Albany, on January 
22d, 1891. 


Embraces the following topics: Loss from insect injuries, and their steady 
increase: the few insect pests known fifty years ago: the increase resulting 
from introduction from abroad; change of food-plants from wild to cultivated 
crops: importance of the study: what is being done for it by the General Goy- 
ernment and the States: recent advance in economic entomology in the United 
States: our methods adopted in Kurope and Australia. Means of protection 
are these: high cultivation, clean culture, encourage the natural enemies of 
insects, discriminate between beneficial and noxious insects, protect the birds, 


* The capitalization, etc., of the Country Gentleman is followed herein in the citation from it 
of titles of publication. 


ed 
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' learn of insecticides and how to use them, study insect lives and habits, and 
read entomological publications. 


Bacon Beetle. (Country Gentleman, for February 12, 1891, lvi, 
p- 180, c. 3— 6 cm.) 


Dermestes lardarius infesting soiled clothing, in Ridgefield, Conn., is identi- 
fied, with notice of its food, and reference to publications on it. 


Insectivorous Birds. (Albany Evening Journal, for February 14, 
1891, p. 6, c. 3— 380 cm.) 
Protecting the Birds. (New York Times, February 15, 1891.) 


Remarks before the Assembly Committee of Game Laws, asking for such 
amendments and additions to the Revised Game Law as shall protect such 
birds as are beneficial to the agriculturist in the destruction of insect pests, 
and withholding protection from those which are detrimental: prominent 
among these last is the English sparrow. 

{In MS. of Ninth Report. ] 


Scale Insects. (Country Gentleman, for March 26, 1891, lvi, p. 
257, c. 2, 3 —15 cm.) 


Leaves of Oleander and Camellia, from Jacksonville,.Ala., with supposed 
fungus, show attack of scale-insects — the former of Aspidiotus nerti Bouché, 
and the latter of a species of ? Parlatoria, The general features of the two 
are given. When occurring on trees, they may be killed by spraying with 
kerosene emulsion or whale-oil soap solution. Infested plants may be treated 
with sweet oil, or kerosene lightly applied to the underside of the leaves with 
a sponge.or piece of flannel. 

[See in pp. 214, 215 of this Report (viii). ] 
Bark Lice. (Country Gentleman, for March 26, 1891, lvi, p. 257, 
ce. 3—5 cm.) 


To inquiry from Meadville, Pa., of an insect resembling an oat-hull in size 
and appearance, infesting apple trees; and also, if spraying with coal-oil in 
winter will kill bark-lice,-—reply is made: a strong kerosene or coal-oil emul- 
sion will kill the lice if the scales are saturated, but the emulsion can be more 
effectuaily applied at the time of the hatching of the eggs. The infesting 
insect can not-be named from the statement made. 


[A Blind Crustacean from a Well.] ( Albany Evening Journal, 
for March 27, 1891, p. 6, c. 2-13 em. New York Times, 
for March 28, 1891, p. 2, c. 5—8em.) 


A small crustacean, sent from Oswego county, N. Y., as infesting a driven 
well of moderate depth, is identified as Crangonyx mucronatus Forbes —a 
blind species, occurring only in subterranean waters, and first discovered in 
a well at Normal, Illinois. It is found at the West, sometimes abundantly, in 
springs after heavy rains but does not live long in surface waters. This is its 
first recorded observation east of Indiana. Its presence in wells is not harm- 
ful, but rather beneficial, as tending to the purification of the water. 

[Extended in MS. of Ninth Report. | 
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. | Tujurious Insects. (Country Gentleman, for April 2, 1891, lvi, p- | 


278, c. 2, 83—43 cm.) 


Abstract of a paper read at the New Paltz Farmers’ Institute, treating of— 
the recent increase of insect pests; the increase largely in fruit insects; the 
principal depredators on the several fruits; generalization of methods for the 
destruction of sucking insects and biting insects; the best insecticides, viZ., 
Paris green, London purple, and kerosene emulsion; their history, etc.; three 
recent triumphs in economical entomology; the benefits of arsenical spray- 
ing; fungicides combined with insecticides; reported bad results from London 
purple; strength of insecticides adapted to different fruits; lime lessens injury 
from the arsenites; the force pump; cost of spraying; several other means 
of protection from insect pests named, 


Quince-Tree Borer. (Country Gentleman, for April 9; 180i tae 
p- 294, c. 4—6 cm.) . 


To an inquiry for a remedy or preventive against this insect, a wash pre- 
pared as follows is recommended: A gallon of common soft soap and a pint 
of crude carbolic acid, thinned with a gallon of hot water, to stand over night 
or until it is perfectly united, and then eight or ten gallons of cold, soft 
water to be added. 


Honey-Dew on Pear Twigs. (Country Gentleman, for April 16, 
1891, lvi, p. 317, c. 1—16 cm.) 


Pear twigs sent from Athens, N. Y., as infested with ‘‘ honey-dew,” are 
covered with a black substance, thought by some fruit-growers to be con- 
nected, or identical with, the apple scab. It is doubtless honey-dew, black- 
ened by age and the association with it of the usual fungus that occurs on 
honey-dew infested foliage—a harmless form. The honey-dew could nothave 
been deposited so abundantly by any known pear aphis. Probably the trees 
had been attacked by Psylla pyri. Search willbe made for this insect during 
the following month. 


Arsenic and Honey —- Experiments. [Is Arsenical Spraying 
Harmful to Honey-bees?] (Country Gentleman, for April 16, 
1891, lvi, p. 817, ¢, 1, 3 —24 em.) 


Replying to inquiries: It has not been shown that honey bees have been 
killed or their honey poisoned by arsenically sprayed blossoms, although so 
asserted by Professor A. J. Cook and other apiarists. That such a result may 
follow is not believed by some of our best botanists. The question should be 
set at rest by proper experimentation; until then, caution should be exercised. 
If safe, it would be advantageous to spray during blossoming, for at this 
time the larvee of some leaf-rollers could be reached, and not later. 

Bulletins relating to spraying may, in many cases, be obtained by address- 
ing the Directors of the Agricultural Experiment Stations. Director Atwater’s 
‘* Experiment Station Record” is commended as useful to fruit-growers. 
Several of the most desirable Bulletins upon spraying, spraying apparatus 
and insecticides are named, and Station Directors’ addresses given. 
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Entomology. (Proceedings of the 37th Annual Meeting of the 
Western New York Horticultural Society, January 28 and 29, 
1891. April, 1891, pp. 10-17. Also, as Separates 8 pp.) 


Report of the Society’s Committee on Entomology, upon ‘‘Spraying with 
: Insecticides,” and ‘‘Some Garden and Orchard Insects.” Topics embraced 
are the following: Effect of London purple on the plum: London purple on 
the peach: Solubility of London purple: An efficient. nozzle for low spray- 
ing: Addition of lime to the arsenites: Fungicides combined with the arsen- 
ites: Spraying for the plum curculio: Spraying for the codling-moth: A 
new insecticidal machine: Insecticides lately recommended: Protection from 
the striped cucumber beetle: The apple curculio: The pear-blight beetle: The 
rose-bug: The Marguerite fly: The bean-weevil. 


How to Control the Hop Aphis. (New England Homestead, for 
May 2, 1891, xxv, p. 193, c. 1— 37 cm.) 


In reply to editorial request for best methods of controlling the pest, the 
following points are noticed: The insect in Europe and America: Its life- 
history discovered: When to attack the aphis: How to kill the aphis with 
kerosene emulsion or with English wash: Repeat spraying as often as neces- 
sary: Preventive of aphis attack. 

[See in pp. 207-210 of this Report (viii). ] 


Apple-Tree Insects of Early Spring. (Country Gentleman, for 
May 7, 1891, lvi, p. 374-5, ©. 3, 4, 1 — 59 cm.) 


Frequency of insect attacks this season, on unfolding buds, noticed. 
Insects received from Lansing, N. Y.,are the apple aphis, Aphis mali Fabr., 
and the apple-tree case-bearer, Coleophora malivorelia Riley. For the aphis, 
spray with the soap solution, tobacco water, or kerosene emulsion, The 
life-history of the case-bearer is given: its remedy is arsenical spraying, at 
times directed. Larve of the eye-spotted bud-moth, Tmetocera ocellana 
(Schiff.), associated with the above. 

“From Malcolm, N. Y., the bud-moth larve: and the apple-leaf Bucculatrix, 
Bucculatrix pomifoliella Clemens, were sent: the best methods for destroy- 
ing them are given, Operations against them should have been commenced 
earlier in the season. 

From Lincoln, N. Y., are sent the bud-moth and its larve; also the pear- 
tree Psylla, Psylla pyri Schmidb., the presence of which is indicated by 
honey-dew; usually occurs on the pear; its apparent increase in our orchards; 
how to destroy it; its relationship to the Aphidide. 

[See in pp. 216-220 of this Report (viii). | 


Orange Leaf Trouble. (Country Gentleman, for May 7, 1891, 
lvi, p. 375, c. 2, 3—11 em.) 

Spotted and blotched leaves received from Eustis, Florida, and reported as 

dropping from the tree, show no fungus attack or insect presence. The dis- 


coloration is not the orange-rust, caused by Typhlodromus oleivorus, but may 
possibly be owing to an attack of the trees by species of Lecaniwm or 


36 


Ceroplastes, the honey-dew from which may have been the cause of the — 
soot-like blotches on the leaves. For such an attack, spraying with kerosene — 
emulsion would be the proper remedy. 


How to Kill the Rose-Bug. (New England Homestead, ie May = 


9, 1891, xxv, p. 205, c. 1— 33 cm.) 


In the sandy soil of New Jersey, this beetle breeds in incredible dombees 
and can not be controlled. In New England and New York it is within con- 
trol: 1st, by beating into pans of water and kerosene; 2d, by” spraying with 
kerosene emulsion, ‘1 part of oil to 9 of water”; 3d, on the authority of 
Professor J. B. Smith, by spraying with sludge-oil soap solution. 

In New Jersey the beetle must be fought by the discovery and destruction 
of its breeding grounds. 

[See in pp. 200-202 of this Report (viii).] 


[The Cermatia Centipede.] (Albany Morning Express, for May 19, 
1891, xlv, p..8, c. 1-—9 cm.) 


In reply to an inquiry made, Cermatia forceps is identified as the 
household pest for which a remedy is asked. It is a Southern centi- 
pede which has extended northward and is abundant in Albany. Although 

’ poisonous, it will not be necessary to destroy it unless it should become 
very abundant. It subsists on small living creatures, and is fond of flies, and 
has secured a reputation as a ‘‘cockroach killer.” It may be killed by scat- 
tering pyrethrum powder in its haunts. 


The Apple-worm. (Country Gentleman, for May 28, 1891, lvi, 
p. 438, c. 2—12 cm.) 


It is asked if it is necessary to spray for the apple-worm in a locality where 
there were ho apples the last year. The failure of the apple crop in 1890 
doubtless reduced the number of the codling-moth, and thorough arsenical 
spraying the present year might tend to lessen its injuries for years to come. 
The apple-worm is not dependent on the apple, but matures also in pears} 
plums, peaches, and apricots. It has been represented as breeding in wal- 
nuts in Europe, but this is probably an erroneous identification of the insect. 


Wheat Insects. (Country Gentleman, for May 28, 1891, lvi, p. 
438, c. 8-—6 cm.) 


Name is asked of an insect on wheat, from McGhee, Tenn. The smooth- 
headed variety only is infested, and not the bearded, in the same field. It 
is found also on scattered rye-heads. No insects wete found in the heads 
when received, they having escaped. The species is probably the grain 
aphis, Siphonophora avence (Fabr.), although it also attacks bearded wheat, 
and has a seeming preference for rye. 


Wire-worms in Corn. (Country Gentleman, for May 28, 1891, 
lvi, p. 481, c, 4 — 21 cm.) 


From Gaysville, Vt., request is made for a remedy for worms piercing 
and destroying the kernels of corn, They are probably wire-worms. Salt, 
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suggested by the inquirer, would prevent cut-worm attack, but not wire- 
worms, The best preventive in infested fields is starving out by crops of 
buckwheat or pease. A good preventive is, preparing the seed corn with soft 
soap and plaster according to directions given; this method has been very 
successful. Soaking the seed corn in kerosene for twenty-four hours before 
planting might be tried. . 


Destructive to Pears. A Pest Discovered in a Catskill Orchard. 
- (Albany Evening Journal, for May 30, 1891, p. 8, c. 1—17 em.) 


The Diplosis pyrivora. (The Sun [New York], June 1, 1891, 


Dp. 3.0.0 — 9 cm.) 


An insect destroying almost the entire crop of Lawrence pears and attack- 
ing other varieties is discovered in the Catskill orchards. It is an European 
insect, first observed in this country at Meriden, Conn., in 1881. This is its 
second known locality in the United States. Its life-history is given. Can 
not be reached by the ordinary insecticides. The danger apprehended from 
its spread. Picking the infested fruit and burning it, recommended. 


Insect Pests. (Oswego Daily Times, for June 2, 1891, vol. 49, p. 
4, c. 2—12 cm.) 


Contains notice of a new case-worm or Coleophora feeding on apple leaves ; 
the eye-spotted bud-worm, Tmetocera ocellana ; the cocoons of the apple- 
tree Buccalatrix, B. pomifoliella; and of Aspidisca splendoriferella in its 
case; together with remedies for the several pests. 

Another Formidable Insect Pest. (Oswego Daily Times, for 
June 3, 1891, vol. 49, p. 5, ¢. 2, 8 — 50 cm.) 

The pear-midge, Diplosis pyrivora, discovered at Catskill, N. Y., hitherto 
known only at Meriden, Conn., where it was introduced about 1880. Infests 
the Lawrence pear and other species named; how it affects the fruit; not 
within reach of insecticides; its life-history; importance of its control; 
yecommendation to pick and burn the infested fruit; other methods that 
may be effective against it; amount of injury done. 

Melon and Strawberry Pests. (Country Gentleman, for June 4, 
1891, lvi, p. 457, ¢. 2, 8—18 cm.) 
_A-request from Wellham’s Crossroads, Md., for a remedy for “‘ lice” destroy- 
~ ing melons and cucumbers, is answered by recommending the application 
of kerosene emulsion, pyrethrum in powder or in water, or strong tobacco 
water —the insect probably being Aphis cucumeris Forbes. The Vermorel 
nozzle would best apply the spray to the aphids on the underside of the 
leaves, Collecting and burning the dead leaves in autumn would doubtless 
destroy many of the eggs of the aphis. 

The insect injuring strawberry plants by puncturing the stems [no 
specimens sent] is probably the flea-like negro-bug, Corimelena pulicaria 
Germ. It is difficult of control from its large number of food-plants. The 
applications recommended for the aphis-would probably kill it. 

[See in pp. 212-214 of this Report (viii). ] 
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The Peach-Tree Borer. (Country Gentleman, for June A is, ea $f 


lvi, p. 457, ¢. 8, 4— 66 cm.) 


In reply to inquiries made from Waynesville, Ohio, different ae a 


of dealing with the insect are named and given at length, of which are, 
- cutting out the larvae, applying, wood-ashes and water in a funnel-shaped 
cavity around the base of the tree, the carbolic acid wash of Mr. Bateham, the 
_earbolic acid/and Paris green wash of Mr. Hale, the Shaker peach-tree 
borer wash, and mounding about the base of the tree. A new “‘tree-pro- 
tector,” made of wire gauze and soon to be offered in market, is described 
‘and commended. How to ‘‘head in” peach trees to promote their health. 
[See in pages 181-186 of this Report (viii).] 


A Serious Danger— The New Pest that Threatens the Pear 
Crop. (New England Homestead, for June 13, 1891, xxv, p. 
249, c. 4 — 24 cm.) 


Introduction and injuries at Meriden, Conn., of the pear-midge, and efforts 
there for its extermination; its description, asa its renaming and illustration 
by Dr. Riley; its distribution in Catskill, its habits, and manner of leaving 
the fruit; the varieties of pears that it is known to infest; its occurrence at 
Catskill may be through a new importation from France, 


The Gartered Plume Moth. (Country Gentleman, for June 18, 
1891, lvi, p. 497, c. 3— 26 cm.) 


An insect sent from [Scarsdale] Westchester Co., N. Y., as webbing the 
terminal leaves of the grapevine, is the one above named, in its larval stage. 
The moth is described, its distribution stated, and for the prevention of its 
multiplication, crushing it by hand in its shelter is recommended. Reference 
to figures and to detailed descriptions. 


[A New Onion Pest.|) (Albany Evening Journal, for June 19, 
1891, p. 8, c. 5.) 


Caterpillars sent from Canastota, N. Y., as devastating the onion fields in 
that vicinity, are not identical with those that appeared in Orange county, 
N. Y., in 1885, but an allied species, viz., Agrotis ypsilon (Rott.), or the 
black cut-worm—a common and wide-spread species but not previously 
reported on onions, Recommendations of means for its destruction are given. 


New Strawberry Pest. (Country Gentleman, for June 25, 1891, 
lvifp. 575, c. 2, 8 —12 cm.) 

A beetle from Clifton, New Brunswick, injuring leaves and blossoms of 
the strawberry, is identified as Serica tristis LeConte, not previously 
reported on this food-plant. Its general appearance is. described, with 
probabilities of its larval habits. 

Lady Bug and Cherry Aphis. (Country Gentleman, for July 2 

1891, lvii, p. 537, c. 1, 2—19 cm.) 

Insects received from Pittsburg, Pa., with inquiry, are the black cherry 


aphis, Myzus cerasi, which is being preyed upon by the 15-spotted lady-bird, 
Anatis 15-punctata, All of the latter are brown-black or entirely black, 


without their usual spots, probably as the result of their larva: having fed on 
the black aphides. Other food of the insect is mentioned. A number of 
_larvee of Syrphus flies were also feeding on the aphides. 


Beet Insects. (Country Gentleman, for July 16, 1891, lvi, p. 577, | 


GQ 4— 30 cm.) 6 


The serious injury to beets reported from Monroe Co., N. Y., so far as 


: can be seen from plants sent, are not chargeable on arty one insect. The 
: plants show injury from a: plant-bug—perhaps Lygus pratensis; from 
y . apparently some species of flea-beetles; and from some leaf-miner, which is 
: probably a species of Anthomyia. Remedy for the above may be found in 
the use early and at the proper time, of kerosene emulsion. Reference to a 
: valuable paper on Beet Insects. - 

4 [In MS. of Ninth Report. | 


Apple Aphis. (Country Gentleman, for July 16, 1891, lvi, p. 578, 
ce. 1, 2— 11 cm.) 
A severe attack of Aphis mali Fabr., recognized on apple-twigs received. 
ri _ from Sargeantville, N. J. The injury will probably soon cease, as the insect 


will resort ere long to some other food-plant. Effective remedies for 
early in the season, are tobacco-water, soap solution, and kerosene emulsion. 


The Pear-Tree Psylla. (Country Gentleman, for August 6, 1891, | 


lvi, p. 637, c. 2, 3—41 cm.) 


When and where Psylla pyricola was first observed in New York: new 
feature in its life-history : known formerly as Psylla pyri: notice of injuries 
from it: its present distribution in the State: the honey-dew excreted: the 
pupee and pupal cases: the insect may be destroyed in its different stages, 
by kerosene emulsion spraying : flight of the winged insects. 


Insects Injuring Red Raspberries. (Rural New Yorker, for 
August 8, 1891, 1, p. 577, c. 3—13 cm.) 


Caterpillar found on red raspberryfat New Haven, Conn., is Synchlora rubi- 
voraria (Riley). Its peculiar appearance is described and habit given of 
covering itself with bits of the blossoms for concealment. Its transforma- 
tions, and the moth produced. 

[Extended in this Report (viii), pages 129-138, as Synchlora glaucaria.] 


“Pine Beetle Injuring Linen. (Country Gentleman, for August 27, 
1891, lvi, p. 700, c. 1—20 cm.) . 
Inquiry is made from Freyburg, Me., of an insect that had burrowed the 
pine shelving of a linen closet built the preceding year, riddling the boards 
with small round holes and extending upward through piles of linen on the 


shelves. 

The insect, doubtless a burrowing beetle, can not be named from the brief 
account of its operations, unaccompanied with specimens of the insect. [It 
may be one of the Ptinidee, the larvee-of which are small, and often with 


wood-boring habits. ] 
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| Foes of the Kilmarnock Willow. (Orange County Farmer, for — 


<The New Dairy Pest. (Oswego Semi-Weekly Times, for Sep 
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September 3, 1891, x, p. 1, c. 2—6 cm.) 

A scale-insect reported as blighting the Kilmarnock willows at Port 
Jervis, N. Y., is identified as the apple-tree bark-louse, Mytilaspis 
pomorum Bouché. Remedies recommended are spraying with kerosene ; 
emulsion at any time, or with a soap solution or tobacco water at the time 
of egg-hatching. SG 


tember 4, 1891, ii, p. 1, c. 1 —52 cm.) 2 


Occurs in Oswego county, and how introduced: what the fly is: its 
present distribution in the State: its injuries to cattle: when most trouble- 
‘some: how its increase may be prevented, and how it may be repelled 
from cattle. : ; = 

[See in pp. 192-194 of this Report (viii). ] 

The Cow-Horn Fly in New York. (Country Gentleman, for Sep 
tember 10, 1891, lvi, p. 735, c. 2, 3 —41 em.) 

Reference to its appearance and injuries in other States and notice of its 
occurrence in New York last year, and in Oswego and Steuben counties the 
present year. Efforts should be made to arrest its spread, and how it may 


be done. Reference to the literature of the insect. 
[See in pp. 195-197 of this Report (viii). ] 
Leaf-Eating Beetle. (Country Gentleman, for September 10 
1891, lvi, p. 735, c. 3— 5 cm.) 
A beetle taken on a cherry tree at Little Falls, N. Y., is Huphoria fulgida ; 
(Fabr.) —a beautiful insect, allied in habits to the May-bug. It is common 
in the Western States, but rather rare in the State of New York. 
Elm-Leaf Beetle. (Country Gentleman, for September 10, 1891, ; 
lvi, p. 735, c. 83— 6 cm.) ‘ 
Larvee sent from Red Bank, N. J.,do not permit positive identification, but. 
are probably those of Galeruca wanthomelena. The remedy for it is spray- ; 
ing with London purple. } 
Grape Curculio. (Country Gentleman, for September 10, 1891, 
lvi, p. 735, c. 8, 4 —16 cm.) 
Grapes ruined by the puncture of some insect, at Sanford, Tenn.,.are 
infested by the larvee of the grape curculio, Craponius incequalis Say. The 
appearance of the injured grape is described, and also the larva and the 
beetle. Preventives recommended are bagging the grapes, jarring off the 


beetle in June, and working the ground to destroy the immature insect. 
{In MS. of Ninth Report. ] 


Measuring Worm. (Country Gentleman, for September 10, 1891, 
lvi, p. 735, c. 4—8 cm.) 


A caterpillar sent for name, from Green Grove, Pa., had spun up in a 
cocoon when received, and can not therefore be named, Its appearance, as 
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described by the-inquirer, would refer it to the Ennomine among the 
Geometride, and possibly, from a partial view of the pupa, to Hutrape 
transversata. 


Rat-tail Larva. (Country Gentleman, for September 10, 1891, 
lvi, p. 735, c. 4— 11 cm.) 


A rat-tail larva, from Macedon, N. Y., is one of the Syrphide, but can not 
be definitely named. It resembles Helophilus latifrons. Feeding-habits of 
some of the larvee of some of the genera, and of the flies. 


The Locust Mite. (Country Gentleman, for September 24, 1891, 
lvi, p. 775, c. 1 —11 cm.) 
The locust mite, Trombidium locustarum Riley is named, and its life-his- 
tory briefly given, in reply to a request for the information from Adena, ~ 
Ohio, of ‘the parasite that deposits its small red eggs near the base of grass- 
hoppers’ wings.” 
[See pages 179, 180 of this Report (viii). ] 


The Cecropia Caterpillar. (Country Gentleman, for September 
94, 1891, lvi, p. T77, c. 2, 8— 25 cm.) 


A request to describe ‘‘the wonderful adornment” of a Cecropia cater- 
_pillar sent is answered by giving the varied colorational features of its spines 
‘and tubercles, to which is added —remarks upon the beauty to be seen in the 
insect world, in some of the larvee particularly, which is usually overlooked. 


An Interesting Caterpillar. (Country Gentleman, for October 1, 
1891, lvi, p. 797, c. 3, 4— 12 cm.) 

A long white flattened cocoon attached to a piece of apple-bark, received 
from Gordensville, Pa., is apparently that of a Cerura caterpillar. Striking 
features of these caterpillars, are, the rich colors that adorn them, and the 
two long, slender, reversible filaments in which the body terminates. 

[The moth emerging Sept. 29th, proved to be Artace punctistriga Walker. | 


Grapevine Leaf-Hopper. (Country Gentleman, for October 
8, 1891, lvi, p. 815, c. 2, 3— 11 cm. 


Leaf-hoppers infesting grapevine leaves in Kingston, Pa., are the vine- 
destroying leaf-hopper, Erythroneura vitifex Fitch. It is compared with 
E- vitis, and its injuries stated. It may be destroyed by driving it on 
kerosene-saturated cloths, or by spraying the larvae with kerosene emulsion. 
Burning the refuse material of the vineyard is beneficial. 


[Extraordinary Flight of Moths.] (Albany Evening Journal, 
for October 20, 1891, c. 5 — 10 cm.) 


A flight of insects, found, from specimens submitted, to be Zerene 
catenaria (Drury), is reported from Medford, Pa., as occurring during the last 
week in September, and continuing for two nights and a day. Reference is 
made to a similar flight of the same species, observed at Lackawaxen, Pa., 
some years ago, early in October, and to large numbers on windows in 
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Albany, arawn to lights within, late in September. No so 
can be assigned for such assemblies of this moth. In butterflies, Ae 
_ Danais Archippus, itis not rare. ; 


The Squash Bug. (Country Gentleman, for October 22, 1801, ee 
¥ lvi, p. 854, c. 4—11 em.) : 
Anasa tristis (De Geer), pupa and imago, is identified in examples from 

Lowell, Mass., and a brief sketch of its habits and transformations given. It. 
matutes in September and October, and then passes eight months in its 
winter retreat. : 


A Destructive Potato Aphis. (Country Gentleman, for October 
22, 1891, lvi, p. 857, ec. 4— 20 em.) 

Aphides reported from Hamburg and Kingston, Pa., as having destroyed 
hundreds of acres of potatoes, and injured cabbages, on the bottom lands of 
the Susquehanna River, can not be identified from the poor, wingless 
examples sent. They are not referable to any of the four species known to 
feed on the potato. The range of its occurrence, so far as observed, is given. 


White Grubs. (Country Gentleman, for October 29, 1891, lvi, 
p. 875, c. 4—18 cm.) 


White grubs sent for name from Red Bank, N.J., may be those of 
Lachnosterna fusca (Fréhl.); but it is impossible to identify positively any of 
the twenty-five or more species that belong to the fusea group. Writings of 
Dr. Horn and of Professor Smith on these species quoted. 

[See in pp. 174, 175 of this Report (viii). ] 


Sprayed Grapes are Harmless. (Entomological “News, for 
November, 1891, ii, p. 181— 6 cm.) 


Quotes an item given to the Associated Press, in which the recent seizure 
and destruction in the New York market, under the direction of the Board 
of Health, of grapes that had been sprayed with Bordeaux mixture for 
the prevention of fungus attacks, is pronounced unjustifiable and rendering 
the officers liable to prosecution for damages. There was not a poisonous 4 
amount of copper on the grapes seized, and the little observed on the stems 
could readily have been removed-by a bath of water and vinegar. 4 


The Pear Midge, Diplosis pyrivorain New York. (Canadian Ento- , 
mologist, for November, 1891, xxiii, p. 224.) 
Noticed for the first time in New York the present year, at Catskill, N. Y.: 


number of the larvz in a single pear: habits of the larve: proposition to 
destroy the larvee by blighting the blossoms. 


On the Eye-Spotted Bud Moth in Western New York. (Canadian 
Entomologist, for November, 1891, xxiii, p. 281.) 


Abundance of Tmetocera ocellana: habits of the caterpillar: difficulty of 
reaching the larva with ‘insecticides: does it hibernate only as a larva? 
methods that may be available for its destruction. 
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-aphides under natural conditions, while in captivity, as stated in the commu- 
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_ devoured by lady-bugs and larve of lace-wing flies before they would. be 
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(C) i 
PUBLICATIONS OF THE ENTOMOLOGIST FOR 1875-1877. 


Record of Collections of New York Heterocera for the year 

1873. (Twenty-seventh Annual Report of the N. Y. State 
Museum of Natural History, 1875, pp. 144-148.) _ 

Contains one hundred and thirty-five species, with localities and dates of 
capture. : f : 

The New Apple Worm. (Albany Evening Times, for April 12, 
1875, xix, p. 2, cols. 3,4. Thirtieth Report on the N. Y. State 
Museum of Natural History, 1878, pp. 117-121, with additional 
matter, pp. 121-126. The same in Entomological Contribu- 
tions, No. IV, June, 1878, pp. &-14.)* 

This entozoan, received from Middletown, N. Y., coiled in the heart of an 
apple, was referred to Gordius: what Gordius is and usual mode of 
occurrence: subsequently identified as Mermis, perhaps albicans, and 
probably parasitic on Canpocapsa pomonella: how it may parasitize 
the caterpillar: is its occurrence in the apple dangerous? M. acuminata 
found by Professor Comstock in an apple: Mermis found by Professor 
Riley parasitic on the apple-worm: Dr. Leidy on Mermis acuminata 
and descriptions: Leidy on other entozoa: Dr. Speyer on Gordiacece in 
Insects; Dr. Packard on Gordius and Mermis. 

A New Apple Worm. (Country Gentleman, for April 29, 1875, 
xl, pp. 262, 263, cols. 4, 1—31 em.) 

Mermis sp., a Parasite on Carpocapsa pomonella, found in an apple from 
Orange Co., N. Y. 

[Extracted from the Times article, see notice above. | 

Insect on the Cabbage. (Country Gentleman, for June 24, 1875, 

xl, p. 392, c. 1, 2—13 cm.) 

Identification of Murgantia histrionica (Hahn.), from Charlotteville, Va., 
together with its habits and remedies for its ravages. 

[See First Report on the Insects of New York, 1882, pp. 264-271,fig. 77.] 

Blister Beetles. (Country Gentleman, for July 1, 1875, xl, p. 

407, c. 1, 2— 23 cm.) 

An insect sent from Hastings, Minn., as destructive to potato leaves is 
identified as the black-rat blister beetle, Lytta murina LeConte. It is 


* Entitled, On Mermis acuminata Leripy — a Parasite on the Larva of Carpocapsa pomonella. 
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occasionally injurious to potatoes, but is seldom ary destructive. The 
habits of the larva are unknown, 
[Now known as Macrobasis unicolor (Kirby). ] 


Cocoons on Oats. (Country Gentleman, for July 8, 1875, xl, p. 
424, c. 2— cm.) ; 

The cocoons are of some parasite which has destroyed the larva in which 
the eggs were deposited, as narrated. The species is not determinable 
from the examples received. 

Worm on Wheat. (Country Gentleman, for July 15, 1875, xl, p. 
440, c. 2—9 cm.) 

The caterpillar is that of Leucania Harveyi, one of the Noctuid moths 
which at times proves destructive to the heads of wheat in New York, 
Pennsylvania, etc. 

[Now known as Leucania albilinea Hiibner. | 


Insects on Potatoes. (Country Gentleman, for July 22, 1875, xl, 
po4(2Z, c. 2—8 cm.) 


The insects, sent from Ashfield, Mass., as sucking the juices from potato 
leaves, causing them to die, are Lygus lineolaris, one of the Hemiptera. It 
is almost or quite impossible to prevent their attack by external applications 
_ to the leaves as they live only on the juices of the plant. 
[Now known as Lygus pratensis (Linn.), | 


On Lycena neglecta Epw. (Canadian Entomologist, vii, July, 
1875, pp. 122, 123.) 

Reasons for differing from Mr. W. H. Edwards in his belief of the identity 
of L. neglecta with L, Lucia, based on observations made at Center, N. Y. 

{Mr, Edwards has since shown (Papilio, iii, 1883, pp. 85-97) that neglecta 
and Lucia are summer and winter forms of the polymorphic Lyceena pseud- 
argiolus Boisd.—Lec. ] ; , 

On Orthosia ralla Gr.—Roz. (Canadian Entomologist, for July, 
1875, vii, pp. 128, 129.) 

Orthosia rallais not identical with O. ferrwginoides, as has been stated; 
the points-of difference given. Synonymical dicta often at fault; tendency 
+o refer distinct species to ‘dimorphic forms” on insufficient grounds. 

Carpocapsa Deshaiziana in Seed-vessels of Euphorbia. Read 
before the Albany Institute October 5, 1875.- (The Argus 
[Albany, N. Y.], for October 11, 1875. Proceedings of the 
Albany Institute, ii, 1878, pp. 264-267.) 

Jumping seeds exhibited, from the Alamas mountains in Sonora, contain 
the larvee of Carpocapsa Deshaiziana, whose springing within the seeds 


causes their jumps... Reference to writings on it by Lucas and Professor 
Westwood. Three other species of jumping seeds noticed. The ‘‘ jumps” 


insect hard to mat 
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“Oueullia letifica Lintner (n.s.). “(Checklist of the Nootnidis 

Sige a North of Mexico, by A. R. Grote, I, November, aa 

pp. 24, 25.) 

- The species is described from a specimen from Bastrop, Texas, in 1 the : 

lection of Mr. O. Meske. res 


List of Catocalas occurring in the State of New York, (Twenty- ' 
seventh Annual Report of the New York State Museum of aay ; 
- Natural History, 1875, pp. 187-140.) ; res 4 % 

Contains forty-three species, with references and synonyms. yr 

List of New Species of New York Lepidoptera published i in 1873. 
(Twenty- -seventh Annual Report of the New York State 
Museum of Natural History, 1875, pp. 141-143.) . 

Ries Contains eighty species, mainly by A. R. Grote, in the Noctuidee and 

me Deltoidce —[the latter family united with the former by recent writers]. 

On Catocala pretiosa n. sp. (Canadian Entomologist, for July, — 
1876, viii, pp. 121, 122.) . 

The species is described from examples taken, at sugar, at Schenectady, 
N. Y. It is compared with O. polygama, to which it is closely allied. ah 

Destructive Caterpillar. (Country Gentleman, for August 10, 
1876, xli, p. 504, c. 2, 3—11 cm.) 

A caterpillar which is eating the leaves of apple trees in a young orchard, 
at Manlius, N. Y., is, judging from the description given, Notodonta. 
[Gidemasia] concinna (Sm.-Abb.). 

Cabbage-eating Insect. (Country Gentleman, for September 7, 
1876, xli, p. 565, c. 83, 4—14 cm.) 


Strachia [Murgantia] histrionica (Hahn.) is identified as depredating on 
cabbages at Nashville, Tenn. : its distribution, its eggs, and its broods described. 


The Grape-seed Fly. (Country Gentleman, for September 21, 
1876, xli, p. 599, c. 1, 2—40 em.) 


Isosoma vitis Saundersiis the insect infesting grapes received from New 
Jersey. Its operations are described and remedies for its attack given. 


The New Carpet-bug Pest — Anthrenus scrophulariz. [Read | 
before the Albany Institute, October 17, 1876.] (The Albany | 
Argus, for October 21, 1876. The [Schenectady, N. Y.] Daily — 
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oe baking, its moderate presence is not objectionable. 
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i E Scale Insects. (Country Gentleman, for February 1, 1877, ali 


 —p. 69, ¢. 2, 3 — 40 cm.) fF 


_ Injury caused to pear and apple trees, in Nowhiren: N. Y., by ‘aepidiowbe 
# ‘Harrisii Walsh [Chionaspis furfurus (Fitch)] and Aspidiotus conchiformis 
 ~—s- Gmel. [Mytilaspis pomorum Bouché]. Their appearance, natural history, and 
means of destruction. ; 
ey _Bark-lice. (Country Gentleman, for March 8, 1877, xiii, psilsig 
—  ¢, 4-18 em.) © 

. Notice of Harris’ bark louse and description of the oyster-shell bark-louse. 

The latter is double-brooded in the Southern States. \ 

_ Apple-Tree Insects. (Country Gentleman, for April 12, 187 1, 
_ xiii, p. 235, c. 4—13 cm.) 

Oviposition in~short. double rows in twigs of a tree, are not identi- 
fied, but are those of some tree-hopper. The oviposition of the white flower- 
“cricket, Gicanthus niveus Harris, identified, with remarks ontheappearance 
and habits of the cricket. 


Insects of 1876—I. (Country Gentleman, for May 31, 1877, xlii, 
p. 847, ¢. 2, 3—60 cm.) 


a Scarcity of the army-worm, Leucania unipuncta Haworth, in New York 

- during the year. Unequal distribution of the Colorado potato-beetle through- 
out the State of New York, apprehensions of its introduction into Europe and 
preventive measures employed against it. Detection of the grape-seed fly, 

_ Isosoma vitis, near New York city, with description of the insect, its trans- 
formations, and remedies available against it. 


\ 
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- Wheat flour, received from Robin’s Nest, Ill., was swarming witha mite 
pur eaynich was probably Tyroglyphus farine DeGeer [=T. stro. (Linn.)]. Its — : 
a Pealublancs noted to T. sacchari, the mite that so frequently infests brown ~ 
sugar. Its probable source in this instance. As the mite would be killed in 


[Published in the Fifth Report on the Insects of New York, 1889, pp. 204, he 
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Insects of 1876 —II. The New Carpet Bug. (Country Gentle- 
man, for June 7, 1877, xlii, p. 363, c. 2, 3—51 em.) 

Notice of the first detection of Anthrenus scrophularie in New York, its 
history in the United States, its increase and ravages and remedies forit, 
Also, notice of a ‘‘New Potato Insect” the work of which was observed in 
potatoes in New York city in burrows through the tubers. 

Insect on Peach Trees. (Country Gentleman, for June 7, 1877, 
xlii,.p. 363, c. 3—12 cm.) 

A caterpillar infesting the twigs of peach trees in Annapolis, Maryland, 
apparently a Tortricid, can not be identified from the poor material sent. 

A Parasitic Insect. (Country Gentleman, for July 12, 1877, xlii, 
p. 448, c. 2—18 cm.) 

Insects sent from Cecil Co., Md., are the larvee of one of the Reduviide, 
probably Prionotus cristatus (Linn.). The species shows cannibalistic pro- 
pensities when deprived of its usual food. 

The Gooseberry Fruit Worm. (Country Gentleman, for July 12, 
1877, xlii, p. 448, c. 2, 3—17 cm.) 

Larve infesting gooseberries in Delhi, N. Y., causing them to drop to the 

ground, are apparently those of Pempelia grossularie Packard [Zophodia 


grossularic. (Pack.)|: when the insect was first noticed and described ; its 
transformations, and remedies for the attack. 


Tree-Hoppers. (Country Gentleman, for July 19, 1877, xlii, p. 


463, c. 4—10 cm.) 


Bark from an apple-tree in Sabrevois, Province of Quebec, shows scars 
resulting from the egg-deposit of one of the tree-hoppers [ probably Ceresa 
bubalus]. 


An Kastern Grasshopper. (Country Gentleman, for July 26, 
1877, xl, p..475, c. 4—25 cm.) . 
Caloptenus [ Melanoplus] femur-rubrum (De Geer) is very destructive to 


meadows in Virginia. Its habits are given. These insects are erroneously 
called ‘‘ grasshoppers ’’— they are true locusts. 


Blistering Beetles. (Country Gentleman, for July 26, 1877, xlii, 
p. 476, c. 2, 3—13 cm.) 

Epicauta cinerea (Foerst.) and Lytta [Cantharis] Nuttalli Say, are destruc- 
tive to potatoes and beans in Minnesota; their vesicatory properties and 
their distribution. 

On a New Species of Cossus. (Canadian Entomologist, for July, 
1877, ix, pp. 129, 180.) 
The pupal cases of this insect were discovered five years ago, projecting 


from poplars, Populus tremuloides, at Center, N. Y., and the moth was taken 
in July of the present year. The moth is described as Cossus Centerensis., 
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The Carpet Bug. (Country Gentleman, for August 2, 1877, xlii, 
p. 491, c. 2-4— 61 cm.) 


In reply to inquiries from Utica, N. Y., the insect is described in its three 
stages: the fondness of the beetle for windows noticed; remedies suggested; 
may be drawn to flowers for its capture; localities where observed. 


Grapevine Hog-Caterpillar. (Country Gentleman, for September 
6, 1877, xlii, p. 579, c. 3 — 24 cm.) 


The caterpillar of Darapsa Myron (Cramer), described; its habit of biting 
off clusters of grapes; liability to being parasitized by a Mierogaster; habits 
and transformation of the parasite; the importance of knowing our insect 
friends. 


A Pernicious Corn Insect — The Indian Cetonia. (Country Gen- 
tleman, for September 13, 1887, xlii, p. 585, c. 3,4 —8 cm.) 
Description of the beetle found in Essex Co., Mass., eating into ears of 
green corn, as Cetonia Inda [Euphoria Inda (Linn. )]. It is also injurious to 
fruit, and has been unusually abundant the present year. 


“Aphis in Wheat. (Country Gentleman, for December 6, 1877, 
xlii, p. 779, c. 2—10 cm.) 


An aphis infesting the stalks of young wheat below the surface of the 
ground in Kittanning, Pa., during the latter part of November, can not be 
identified” with Aphis avene, as it differs from that in antennal structure. 


Pea Weevil. (Country Gentleman, for December 6, 1877, xlii, p. 


780, c. 2—'T cm.) 

A weevil infesting the Southern black-fallow pea at Bruckner’s Station, 
Va., is the Bruchus scutellaris Fabr. It was originally described as an 
European species, but is now widely distributed throughout the world. 
[Extended in the Siath Report on the Insects of New York, 1890, pp. 31-83 
(=127-1289).] 
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(D) 
CONTRIBUTIONS TO THE DEPARTMENT. 


The following are the Contributions that have been made to the 
Department during the year 1891: 


HYMENOPTERA. 

Cells of a wasp in a fold of paper. From Rey. H. U. SwinnzRton, 
Cherry Valley, N. Y. 

Currant twigs containing the eggs of the currant-twig girdler, June 
6th. From J. F. Rosz, South Byron, N. Y. 

A saw-fly larva on snow-berry from §. OC. Brapt, Albany, N. Y. 

Trichogramma sp., eighteen examples in alcohol; bred from an egg 
on pine. From Harison G. Dyar, Yosemite Valley, Cal. 


LEPIPOPTERA. 
Larva of Ceratomia Amyntor Hiibn., September 14th. From Mrs, 
Apram Lansine, Albany, N. Y. 
Allypia octomaculata (Fabr.). From Mrs. FREpERIcK CARMAN, 
Albany, N. Y. 
Thirty examples of larvee of Lepidoptera in alcohol; also alcohol 


examples in other stages; collected in the Yosemite Valley, Cal., as 
follows: 


Papilio Rutulus Boisd. 1. Datana major Gr.-Rob., larva, -1 
Phyciodes Mylitia Edw. 5. pupa. 
Vanessa Antiopa Linn, 2. Nadata Behrensii H. Edw. 2. 


Heterochroa Californica Butler, 2.| Clisiocampa constricta Stretch. 1. 
Orgyia cana H. Edw. 4 and eggs. | Pheosia dimidiata Her.-Sch. 3. 
Orgyia definata Packard, 2; also| Amphipyra pyramidoides Guen. 1. 


eggs and female moth. Examples Nos. 248, 269, 274, 275, 
Orgyta leucostigma (Sm.-Abb.) 4| 284, 298, undetermined and 
young. unenumerated. 
Packardia elegans Packard. ' From H. G. Dyar, New York. 


Eggs of Halisidota caryw Fitch, on apple leaf. From J. G, Lins- 
LEY, Oswego, N, Y. ' 


,  Larve of Agrotis ypsilon (Rott.) from onion plants, June 16th. 
From P. F. Mitmoxr, Canastota, N. Y. 


Vernon, a aed Y. f ie ny 
‘pupal case projecting from a humming bits nest. 


i Tribes Hill, N. Y. 


( . Ny Y.; from epee le Lincoln, Wayne Co., N. es ‘from . “ a : 
a. G. Ynowans Walworth, Wayne Co., N. Y., also the moth. é ap Sy 


ay: Prem calyx end of apples November 6th. Brom Miss S. A. tae 
Malcom, N. Y. 

ai Larve and cocoons on birch of Bucculatrix Gri calensete Chamb. 
- From Mrs. If. D. Graves, Ausable Forks, N. Y. 

Coleophora malivorella Riley, in its hibernating case, April orth, 
From Dwieut Sronz, Lansing, Oswego Co., N. Y.. The same, May 
___ 19th, from T. G. Yuomans & Sons, Walworth, Wayne Co., N. Y, 

J - Coleophora sp. undetermined, on apple leaves. From Dwicut 
a  §ronn, Lansing, N. Y., May 27th. The same from T, G. Yuomans & 
| Sons, Walworth, N.Y. The same from Jutius G. Linstry, Oswego, 
N. Y., June 14th. 
__ Larve of Oxyptilus periscelidactylus (Fiteh), among tips of grape: 4 
vine. From D. J. Garru, Scarsdale, N. Y. 


DietEra. 


-Larve of Diplosis pyrwora Riley, in pears, May orth, me 
‘Tunopore A. Cox, Catskill, N. Y. 
eA Exechia sp. (one of the Mycetophilide), attracted to light. From 
 Apner L. Trarn, Albany, N. Y. 
A Syrphid larva resembling Helophilus latifrons. From J. B. 
-Brraes, Macedon, N. Y. 
Hystricia abrupta Weid. (= Tachina vivida of Harris), From W. 
H. Warrarz, Wappingers Falls, N. Y. 
The cow-horn -fly, Hamatobia serrata Rob. Desv. August 29th. 
‘From M. E. Draxz, Demster, Oswego county, N. Y. “ 
eo Pollenia rudis (Fabr.), as infesting a dwelling-house in April. From 
Anna B. Hu11, Catskill, N. Y. 
-Ohloropisca prolifica Ost. Sack. From Mrs. H. D. Graves, Ausable 


Forks, N. Y. 
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arva of ne sanyhed (linn), 1 Peg 
ITC HOOCK, Tiashoke, N. ses ; 


ees xtyanee N.Y. 
 Helophilus triangularis ‘Say. From J. M. Dotrs, Port ate N. 

 Anatis 15-punctata (Oliv.), dark variety from Myzus cerasi, J une 
From Joun R. & A. Murvocs, Plattsburgh, N. Y. 

Epilachna borealis (Fabr.). From Grorcs T. Lyman, Bellport Ne ; 
-_Byturus unicolor Say, feeding on raspberry leaves and buds, May, 
“fs E “26th. From Mrs. J. M. Coorzr, North Haven, Conn. = 
 Larve (luminous) of Photuris Pennsylvanica (De Geer), October oa ice 

_ From Henry C. Lez, Cornwall, N. Y. . 
A brilliantly luminous ? larva of Phengodes sp., July 21st. From 2 
Miss O. L. Stirzman, Cornwall, N. Y. f 
Larve of Telephorus bilineatus Say, taken from the surface of snow, 
by Mr. Holdredge, of Center, Herkimer county, N. Y. From Danren 
es BaToHELor, Utica, N. Y. 
ey Serica tristis LeConte, from leaves and blossoms of atraighone 
From R. W. Wermors, Clifton, New Brunswick. ; 
— Young larve of Ligyrus relictus (Say). From W. 8S. Lirrtz, Roches- 
ter, N. Y. 
Larve and imago of Lachnosterna fusca (Frohl.), taken from the 
ground December 14th—one larva with its fungus, Cordiceps Rave- 
nelii, From D. B. Youne, Newport, N. Y. 
Scarabeid cocoons, very large, taken from stems of palms from 
. India. From Professor D, P. Pennattow, McGill University, 
2 Montreal, Canada. 
. Doryphora 10-lineata (Say), infested with Uropoda Americana 
Riley. From W. W. pr Anexxis, Holland Patent, N. Y. 
Gastroidea polygont (Linn.), From Brrraotp Frrnow, Albany, 
is eee . 
Larve of the cucumber beetle, Diabrotica vittata (Fabr.) in squash 
roots. From Professor C. H. Peck, Menands, N. Y. 
Young larvee of Haltica chalybea Illig. on grape. From A. M. Macy, 
South Livonia, N. Y. . 
Coptocycla aurichalcea (Fabr.). From C. B. Wicks, Albany, N. Y. 
Bruchus obsoletus Say, from beans imported from Jamaica. From — 
James Fiercuer, Entomologist, etc., Ottawa, Canada. 
Bruchus obsoletus Say, infesting kidney beans and ovipositing 
March 23d. From L, W. Dyur, Jefferson, N. Y. 


ws 
7 
4 
‘ 


J. ANSON, Stroud Grech, London, Eng. 
lium ferrugineum (Fabr.) in rice chaff from South Carolin 
us examples. Larve of Tenebrio molitor (Fabr.) from. wh oat 
From F. E. Wapzams, Albany, N. Y. \ 


‘acerdes melanura (Linn.), from basement ee te in a dwelling 
From Mrs. E. si Albany, N.Y. sD 


- Pileotribus Gana (Harris) -— aie wanes in peach tree paren 


lay “ath; ere dispar age se in peach ee June 15th. From 


+ 


HEMIPTERA. ‘S ; 


ve: OC. Barker, Lowell, Mass. 
- — Lygus invitus (Say), puncturing and scarring young pears in June. 

Agi Prion J. F. Rosz, South Byron, N. Y. 

ae ae: _ Belostoma Americanum Leidy. From BrrrHoLp FERNow, Kings? 

- ton, N. Y. The same, from Fran F. Goopwiy, Albany, N. Y. The 

same, in four examples, taken at electric light, May 12th, from J. M. 

Dotpu, Port Jervis, N. Y. 

—— Larvee of Clastoptera pim Fitch, on terminal.tips of pine, June Ist. 

ie From Miss A. H. Wootsty, Matteawan, N. Y. | 


“linden: imago, June 25th. From D. J. Garrn, Scarsdale, N. Y. 

_ Psylla pyricola Foerst., in the larva, pupa, and imago, June Ist. 
From P. W. Kine, Athens, N. Y. The imago, from J. F. Ross, 
South Byron, N. Y., and from Mrs. Dorr, Glenmont, N. Y. The 
eggs, larve, and imago, from Professor C. H. Pzcx, Menands, N. Y. 

Aphis pruni Koch, from plum trees, June 6th. From J. W. Smits, 
Schoharie, N. Y.; also, from Frank A. Fay, Bath, Steuben Co., N. Y. 
Aphis sp., destructive to potatoes and cabbage. From nia G. 
Hoyt, Bradford, Pa. 
? Chermes laricifolie Fitch, on leaves of larch. From Miss A. H. 
Woousry, Matteawan, N. Y. 
_ Chionaspis furfurus (Fitch) on pear twigs. From P. W. Kine, 


Athens, N. Y. 
“@ Lecanium pyri (Sch.) with young, on pear, April 16th. From A. C, 
oa Taytor, M. D., Scriba, N. Y. 


Pe tntas tristis (De Geer), in pupa and i imago, eae 18th. eee ae 


 Larve of a spittle insect, Clastoptera obtusa (Say), June 22d, on 
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OrTHOPTERA. 


Gryllus luctuosus Serv., from Cape May, N. J. From W. B. Mar- 
SHALL, State Museum, Albany, N. Y. 

The coral-winged locust, Gidipoda pheenicoptera Germ. From Mrs. 
H. D. Gravuzs, Ausable Forks, N. Y. 

Larve of Mantis Carolina Linn., on holly-twig. From Mrs. M. M. 
Parren, Albany, N. Y. 

Eetobia Germanica Steph. From Dr. Gzorez Lawson, Halifax 
Nova Scotia. 

NEURCPTERA. 

The Hellgrammite fly, Corydalis cornuta (Linn.). From C. L, 
Suar, Alcove, N. Y. 

Larva of the comb-horned fish-fly, Chauliodes pectinicornis vase 
From W. C. Ease Buskirk’s Bridge, N. Y. 


MiscELLANEA. 


Argyramceba simson (Fabr.). Chilosops sp. Grapta interrogationis 
(Fabr.). Agrotis herilis Grote. Pyralis farinalis Linn. Coccinella 
sanguinea Linn. Phytonomus punctatus (Fabr.). Tenebrio molitor 
Linn. Podisus spinosus (Dallas). Phymata erosa Her.-Sch. From 
Mrs. E. B. Smira, Coeymans, N. Y. 

Lepidopterous pupe, undetermined, 4. Camponotus, many examples 
from a flight on August 27th. Larva of Cimbex Americana Leach. A 
Phryganid, six examples. From Erastus Cornine, Jr., of Albany 
N. Y.; taken at Murray Bay, Province of Quebec, Canada. 


CRUSTACEA. 


A blind freshwater shrimp, Crangonyx mucronatus Forbes, from a 
driven well. From W. B. Campsgxt, Garrattsville, Oswego Co., N. Y. 


(E) 


CLASSIFIED LIST OF INSECTS NOTICED IN 
THIS REPORT. © 


HYMENOPTERA. 


Thalessa lunator (#ubr.), the lunated long-sting. 
Pemphredon concolor Say, a wood wasp. 

Tremex columba (Zinn.), the pigeon Tremex. 
Rhyssa persuasoria (Zinn.), an European long-sting. 
Janus flaviventris Fitch, the currant-stem girdler. 
Nematus Erichsonii Hartig, the larch saw-fly. 


LEPIDOPTERA. 


Feniseca Tarquinius (74adr.), the little orange butterfly. 
Sannina exitiosa (Say), the peach-tree borer. 

Sphinx quinquemaculata Haworth, the five-spotted Sphinx. 
Eudryas grata (Fubr.), the beautiful wood-nymph, 
Clisiocampa Americana Harr., the apple-tree tent-caterpillar. 
Agrotis ypsilon (fott.), the black cut-worm. 

Agrotis species, cut-worms. 

Gortyna nitela Guende, the stalk-borer. 

Scoliopteryx libatrix (Zinn.), the scallop-wing. 

Synchlora glaucaria ( Guenée), the raspberry Geometer. 
Tmetocera ocellana (Schiff.), the eye-spotted bud-moth. 
Phoxopteris nubeculana (Clem.), the apple-leaf sewer. 
Coleophora malivorella Filey, the apple-tree case-bearer. 
Bucculatrix Canadensisella Chamb., the Canadian Bucculatrix. 
Bucculatrix pomifoliella Clem., the apple-leaf Bucculatrix. 


DIPTERA. 


Diplosis pyrivora Riley, the pear midge. 
Exechia sp., a fungus gnat. 
Hematobia serrata R. Desv., the cow-horn fly. 


“Trypeta pomonella Walsh, the apple maggot. 
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CoLEOPTERA. 


Epilachna borealis (7ubr.), the northern lady-bird. 
Elateride species, wire-worms. 

Telephorus bilineatus (Say), the two-lined soldier-beetle. 
Macrodactylus subspinosus (/abr.), the rose-bug. 
Lachnosterna fusca (#7dhi.), the white-grub. 

Cyllene pictus (Drury), the hickory borer. 

Glycobius speciosus (Say), the maple-tree borer. 

Crioceris asparagi (Linn.), the asparagus beetle. 
Doryphora decemlineata (Say), the Colorado potato beetle. 
Tenebrio molitor (Linn.), the meal-worm. 


HeEMIPTERA. 
Corimelena pulicaria Germ., the flea-like negro-bug. 
Anasa tristis (De Geer), the squash-bug. 
Lygus invitus (Say), the contrary plant-bug. 
Clastoptera obtusa Say, the obtuse Clastoptera. 
Clastoptera pini Fitch, the pine Clastoptera. 
Typhlocyba vitis (Harr.), the grape-vine leaf-hopper. 
Empoa rose (Harr.), the rose-leaf hopper. 
Psylla pyricola Fverst., the pear-tree Psylla. 
Siphonophora avene (Fabr.), the grain aphis. 
Phorodon humuli (Schrank), the hop-vine aphis. 
Aphis mali Fabr., the apple-tree aphis. 
Aphis cucumeris Forbes, the melon aphis. 
Pemphigus tessellata (Mitch), the alder-blight aphis. 
Lecanium sp., a grape-vine scale-insect. 
Aspidiotus nerii Bouché, the white scale. 
Pulvinaria innumerabilis (Rathv.), the maple-tree scale-insect. 


ORTHOPTERA. 


Gryllus luctuosus Serv., the doleful cricket. 


NEUROPTERA. 


Chauliodes pectinicornis (Zinn.), the comb-horned fish-fly. 
Jhauliodes rastricornis Ramb., the tooth-horned fish-fly. 
Chauliodes serricornis Say, the saw-horned fish-fly. 

Corydalis cornuta (Zinn.), the horned Corydalis. 


ARACHNIDA. 


Trombidium locustarum Riley, the locust mite. 
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A. 


abbreviatus, Cryptohypnus, 200. 

abbreviatus, Gryllus, 179. 

abropta, Hystricia, 297. 

Acacia insects: 

Aspidiotus nerii, 215. 
Icerya Purchasi, 275, 
Acer dasycarpum insect: Pulvinaria innu- 
merabilis, 178. 
Acer rubrum insect; Pulvinaria innumerabilis, 
178. 

Acridide, 179. 

acurainata, Mermis, 290. 

Address before the Albany Institute on Carpo- 
capsa Deshaiziana in Seed-vessels of 
Euphorbia, 291. 

pefore the Massachusetts State Board of 
Agriculture, 227-257. 

before the New Jersey Board of Agri- 
culture, 258-277. 

Aigeria exitiosa, 181-186. 

Agassiz, Alexander, reference to, 229. 

Agriotes mancus, 198,200. 

truncatus, 198. 

Agrotis annexa, 235. 

clandestina, 199, 285. 
fennica, 285, 236, 
herilis, 300. 
malefida, 236. 
messoria, 188, 236. 
saucia, 234, 235. 
segetum, 235. 
tritici, 235, 
ypsilon, 111, 126, 188-191, 284, 296. 

Albany Argus cited, 291, 292. 

Eyening Journal cited, 141, 279(2), 282, 284, 
28% 

Evening Times cited, 290. 

Morning Express cited, 277. 

albilinea, Leucania, 291. 

albolineata, Synchlora, 129. 

Alder attacked by Clastoptera obtusa, 153. 

Allis, E. W., on the currant stem girdler, 166. 

Alnus dermutata attacked by Clastoptera 

obtusa, 153. 

Alypia octomaculata, 296. 

ambrosizefoliella, Bucculatrix, 138. 

Americana, Cimbex, 300. 

Clisiocampa, 122, 
Uropoda, 298. 


American Agriculturist cited, 165. 
Entomologist cited, 128(2), 155, 160(2). 
Naturalist cited, 160. 

Americanum, Belostoma, 299. 

Amoen. Acad. cited, 155. 

Ampelopsis quinquefolia insects: 
Eudryas grata, 170. 

Darapsa Myron, 187, 

Ampelopsis veichii insect: 
Pulvinaria innumerabilis, 178. 

Amphipyra pyramidoides, 296, 

Anasa tristis, 205-207, 288, 299. 

Anatis 12-punctata, 284, 298. 

Anatis 15-punctata, 298. 

Anguillulidee, 221. 

annexa, Agrotis, 235. 

Anomalon species, 164° 

Anthomyia, 285. 

Anthrenus scrophularie, 292, 293, 294. 

antiopa, Vanessa, 296, 

Antiqua, Orgyia, 289. 

Apanteles congregatus, 111,.187. 

Apanteles militaris, 238. 

Aphides, 287, 274. 

Aphididee, 254, 281. 

Aphis avenz, 295. 
cucumeris, 210, 283, 

mali, 123, 217, 281, 285. 
pruni, 125, 299. 
sp., 299 

Aplodes giaucaria, 129. 
rubivora, 129. 

Apple aphis, 128, 217, 281, 285. 

Apple, insects : 

Aphis mali, 123, 217, 281, 285. 

Aspidiotus conchiformis, 293, 

Aspidiotus Harrisii, 293. 

Bucculatrix pomifoliella, 123, 

Carpocapsa pomonella, 174, 245, 290, 297, 

Ceresa bubalus, 294, 

Chionaspis furfurus, 293, 299, 

Clisiocampa Americana, 122, 

Coleophora sp., 297. 

Diplosis pyrivora, 106, 124, 140-151, 283, 268 
297. 

Gryllus abbreviatus, 179. 

Halisidota cary, 296. 

Mytilaspis pomorum, 286, 293. 

Notodonta concinna, 292. 

Phoxopteris nubeculana, 123, 297, 

Tmetocera ocellana 124, 218, 297. 


Trypeta eaciohefiay. 245, 249, 
281, 288. 


aX Race aphies 128, 217, 281, 285. 
_ Apple-tree case-bearer, 198, 217, 231, 297. 

_ Apple-tree tent-caterpillar, 122. ; 
 Apple-tree insects of early spring WN Tay 216. 
Seen ay Bucculatrix, 216. / 

 apple-tree aphis, 216, 
\ apple-tree case-bearer, 216. 
' .eye-spotted bud-moth, 216. 
__ pear-tree Psylla, 216. 
Apple worm, 282, 290. 
Apricot: visited by Telephorus bilineatus, 174. 
Arachnida, 302. 
' Archippivora, Masicora, 238. 
_Archippus, Danais, 287. uy 
Argyramcoeba Simson, 300. 
Armstrong, Mr.,on cut-worms, 240. 
Ee Army-worm, 265, 
_-——s Arsenical spraying harmless to honey-bees ? 
~ 280. 
Arsenical spraying, 218, 219, 248, 281, 282, 288. 
Arsenic and honey — experiments, paper cited, 
ss Artace punctistriga, 287. 
i Asaphes decoloratus, 200. 
es _ Asparagus beetle, 116, 221, 250, 253. 
asparagi, Crioceris, 250-253. 
Asparagus insects : 
Crioceris, asparagi, 250-253. 
Crioceris 12-punctata, 250. 
: Aspidiotus conchiformis, 293. 
oN Harrisii, 293. 
" Aspidisca splendoriferella, 283. 
Asters injured by cut-worms, 236. 
Atkinson, Prof., on Tylenchus radicola, 222 
atlanis, Melanoplus, 180. 
aurichalcea, Coptocycla, 298. 
avenez, Aphis, 295. 
avenz, Siphonophora, 222, 282. 


Bacon beetle,'279. 
Balsams [Impatiens] attacked by cut-worms, 
236. 
Banks [Nathan] cited, 155, 160. 
Barker, T. C., insects from, 299. 
Bark-lice, 274, 275, 279, 298. 
Barley insects: 
Agrotis segetum, 235. 
Agrotis tritici, 235. 
Barnard [W. 8.] cited, 160. 
Batchelor, Daniel, insects from, 173, 298. 
Bateham, Mr., quoted, 183, 284. 
Bean insects : 
Bruchus obsoletus, 298. 
Bruchus rufimanus, 299, 
Epicauta cinerea, 294. 
Lytta [Cantharis] Nuttalli, 294. 


‘ 


Apple-leat Bucculatrix, 12, 18 126, 121, a, | 


Beets injured by cut-worms, 236, 
Belostoma Americanum, 299. 
Beneficial insects to be protected, 275. AS, 
? bilineatus, Telephorus, 109, 178-174,{298. ee if 
Birch insects: 


Telephorus bilineatus, 109, 173-174. 
Birch-leaf Bucculatrix, 106, 133-140, 297, iS ro 
Birds that prey on cut worms : : t 
Agelzeus Phoeniceus, 237. ‘ 
cat-bird, 237. ee 
Mimus Carolinensis, 237. 
purple grackle, 237. R 
Quiscalus purpureus, 237. \ 
red-winged blackbird, 237. 
robin, 237. 73 

Bisulphide of carbon esc La ke 

Biting flies: 

Heematobia serrata, 126, 193-196, 297. 
Stomoxys calcitrans, 193. 

Black cut-worm, 187-191. 

Black-lined cut-worm, 235, 236. 

Blight in wheat, 221. 

Blind crustacean from a well, 279. 

Blistering beetles, 290, 294. 

Bloomfield [E. N.] cited, 141. 

Blue berry insects: 

Clastoptera obtusa, 152, 153. 
Clastoptera Proteus, 153. 

Bolley, L. H., on potato scab associated at 
bacteria, 222. 

Boots and shoes eaten by Gryllus abbageineing 
179. 

borealis Epilachna, 126, 298, 

Bos, Ritzema, cited, 221. 

Bradt, 8. C.,tinsect ‘from, 297. 

Breeding grounds of rose-beetle, 201. 

Briggs, J. B., insectifrom,{297. 

Bronxé-colarea cut-worm, Nephelodes violans. 
178, 285. 

Bruchus obsoletus, 298. ; 

rufimanus, 299. 
scutellaris, 295. 

bubalus, Ceresa,"204, 

Bucculatrix ambrosizefoliella, 106, 138. 

Bucculatrix Canadensisella, 106, 133-140+ 297. 

Bucculatrix pomifoliella, 106, 123, 135, 136, 137, 
218, 281, 283, 

Buckwheat as a preventive, 197, 283. 

Bulletin of the Cornell University Agricultura 
Station, No. 50 on the Bud Moth (Slinger 
land), 220.' 

Bulletin of the Cornell University Agricultural 
Station, No. 44 on the Pear-Tree Psylla, 
(Slingerland), 220 

Bulletin of the Cornell University Agricultural 
Experiment Station, No. 88, on Wire-worms 
(Comstock and Slingerland), 199, 200. 
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Butterfly larvee feeding on aphides, 170. 
Butternut‘insect: Cyllene pictus, 176. 
Byturus unicolor, 298. 


; Cc. 
Cabbage butterfly, 251. 


Cabbage insects: 
Agrotis annexa, 2365. 


Agrotis clandestina, 199, 235. 
Agrotis saucia, 234, 235. 
Hadena devastatrix, 235. 
Mamesira subjuncta, 235 


Mamestra trifolii, 235 


Murgantia histrionica, 290, 292. 


Pieris rape, 251. 


Calandra granaria, infesting a flour ee feed 


store, 278. 
calcitrans, Stomoxys, 193. 
calidum, Calosoma, 237, 


caliginosus, Harpalus, 237. 
QCaloptenus [Melanoplus] femur-rubrum, 294. 


Calosoma calidum, 237. 


Oamellia insect: Aspidiotus nerii, 214. 
Campbell, W. B., insect from, 300. 


Camponotus, 300, 


Canadensisella, Bucculatrix, 106, 133-140, 297. 
Canadian Entomologist cited, 133, 141, 152, 
155(2), 156, 160(2), 162, 288, 289, 291(2), 292, 294. 


eana, Orgyia, 296. 


Canastota [N. Y.] Journal cited, 187. 


Canker-worm, 227. 


Cantaloupe insect: Aphis cucumeris, 212. 


Carabidee, 238, 


Carbolic acid and Paris green wash, 184. 
Carbolic acid and soft soap wash, 280. 
Carbolie acid and whale-oil preventive, 194. ” 
Carbolie acid remedy, 216, 280. 

Carbolic acid wash, 183, 280. 

Carman, Mrs. Frederick, insect from, 296. 
Carnations injured by cut-worms, 236, 


Carolina, Mantis, 300. 
Carolina, Sphinx, 242. 


Carolinus, Telephorus, 173. 


Carpet-bug pest, 292, 295. 


Carpocapsa Deshaiziana in seed-vessels of 


Euphorbia, 291. 


pomonella, 174, 245, 290, 297. 


saltitans, 292. 


Carya alba insect: Cyllene pictus, 176. 


carye; Halisidota, 296. 


Case, A. P., inseets from, 297. 


case-bearer, 123, 217. 
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Bulletin of the Cornell University Experiment | Cassino’s Standard Natural History cited, 152. © 

Station cited, 199, 220 Castor bean insect: Gortyna nitela, 191. Bas 
Bulletin of the New J oraer Apridalturat College | Catalogue des Chenilles Européennes Rotiasty oo 

Experiment Station cited, 196, 218. quoted, 172. | ae 
Bulletin of the United States Entomological Insects of Massachusetts (Harris), re- » 

Commission cited, 152, 154. ferred to, 228. 
Bulletin of the United States Entomological Noctuidse of Boreal America (Smith), 

Division cited, 204. cited, 192. i 
Bulletin of the United States National Museum North American Diptera (Osten Sacken), 

eited, 129. quoted, 172. 


Tenthredinidz and Uroceride of North 
America (Norton), referred to, 167. 
catenaria, Zerene, 287, 299. 
Catocala polygama, 292. 
pretiosa, 292. 
Catocalas occurring in the State of New York: 
list cited, 292. 
Ceanothus Americanus: attacked by Corimel- — 
eena pulicaria, 213. 
Cecidomyia cucumeris, 212. 
leguminicola, 255, 263. 
nigra, 106, 140. 
pyricola, 140. 
pyrivora, 106. 
Cecidomyide, 140. 
-Cecropia caterpillar, 287. 
Centerensis, Cossus, 294,-= 
Cephidee, 167. 
Cephus pygmeus, 167. 
Cerambycides, 203. 
cerasi Myzus, 125, 284, 298. 
Ceratomia amyntor, 296.” 
Cercopidee, 152, 153. 
Ceresa bubalus, 294. 
Cermatia centipede, 282. 
Cermatia, forceps, 282. 
Ceroplastes, 281. 
Cetonia Inda, 295. 
Chalcidide, 275. 
Chalcid sp? 187. 
chalybea, Haltica, 298. 
Chambers [V. T.] cited, 133. 
Chauliodes pectinicornis, 107, 155-159, 300. 
Chauliodes rastricornis, 107, 156, 157, 158, 159, 
Chauliodes serricornis, 159. ~ 
Check-list of the Noctuide of America, North 
- of Mexico (Grote) cited, 292. 
Chenipodium attacked by Gortyna nitela, 191. 
? Chermes laricifoliae,299, 
Cherry aphis, 125. 
Cherry insects: © 
Aspidiotus nerii, 215. 
Corimejzena pulicaria, 213. 
Myzus cerasi, 125. 
Chinch-bug, 265. 
Chionaspis furfurus, 293, 299. 
Chloropisca prolifica, 297. 
Chlorops, 167, 300. 
Chrysomelida, 126, 250, 298. 
Cimbex Americana, 300. 
cinerea, Epicauta, 294. 
clandestina, Agrotis, 199, 285. 
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- Clastoptera obtusa, 107, 152-153, 299. 


pint, 107, 153-155, 299. 
Clean culture, 269. 
Clisiocampa Americana, 122. 
constricta, 296. 
Clothing, insects attacking: 
Crickets, 179. 
Gryllus abbreviatus, 179. 
Gryllus luctuosus, 179. 
Clover insects: 
Agrotis fennica, 236. 
Cecidomyia leguminicola, 255, 256, 263. 
Qlover-seed midge, 255, 263. 
Clover sickness, 221. 
Coal-oil remedy, 241, 279. 
Coal-tar remedy, 256. 
Coccidee, 254. 
Coccinella sanguinea, 300 
Coccinellidz, 275. 
Cockerell, T. D. A., referred to. 133. 
Cocoons of Apanteles congregatus, 187. 
Apple-leaf Bucculatrix, 123, 136, 187, 218. 
Artace punctistriga, 287. 
Aspidisca splendoriferella, 283 
Bucculatrix ambrosiefoliella, 138. 
Bucculatrix Canadensisella, 135, 
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Bucculatrix pomifoliella, 123, 186, 137, 218. 


Diplosis pyrivora, 147. 
peach-tree borer, 184. 
pear midge, 147. 
raspberry geometer, 132. 
Sannina exitiosa, 184. 
Scoliopteryx libatrix, 171. 
Synchlora glaucaria, 132. 
Cocoons on oats, 291. 
Codling-moth, 174, 274. 
coeruleocinctus, Julus, 199. 
Coleophora malivorella, 105, 123, 217, 281, 297. 
Coleophora sp.? 264, 297 
Coleoptera, 173-177, 197, 202, 298, 802. 
Cole, Theodore A., insects from, 297. 
Collections at night as a remedy, 190. 
Colorado potato-beetle, 221, 274. 
Columba, Tremex, 163. 
Comb-horned fish-fly, 155-159, 300. 
Comma butterfly, 187. 
comma, Grapta, 187. 
Common black cricket, 179. 
Common house-fly, 265, 275. 
communis, Melanotus, 198, 199, 200. 


Comstock and Slingerland’s bulletin on wire- 


worms, 199. 
Comstock, Prof., cited, 152, 155, 160, 199, 273, 290 


Introduction to Entomology referred to, 278 


conchiformis, Aspidiotus, 293. 

concinna, Notodonta [Gidemasia], 292. 
concolor, Pemphredon, 163. 
congregatus, Apanteles, 187. 

constricta, Clisiocampa, 296. 

Cook, Prof. A. J , cited, 279, 280, 282, 288. 
Cooper, Mrs. J. M., insects from, 298. 
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136, 138, 


Copperas water as a preventive, 200, 289- ie sd 


Coptocycla aurichalcea, 298. 

Cordiceps Ravenelii, 298. 

Corimeleena pulicaria, 212-214, 283. ‘ 

Corning, Jr., Erastus, insects from, 300. 

Corn insects: 

Agrotis clandestina, 235. 
Cetonia Inda, 295. 
Euphoria Inda, 295. 
Gortyna nitela, 112, 191-192. 
Hadena devastatrix, 235. 

Corydalis cornuta, 107, 156, 158, 159-162, 300. 

Cossus Centerensis, 294. 

Country Gentleman cited, 141, 169, 174, 181, 183, 
185, 187, 195, 198, 199, 207, 210, 212@2), 218, 214, 
217, 219, 220, 221, 278(2), 279(8), 2804), 281@), 
282(3), 283, 284(4), 285(4), 2856), 2876) 
288(3), 290(3), 291(8), 292(8), 2936), 2946), 
295(5). 

Cow-horn fly in New York, 126, 192-197, 286. 

Crangonyx mucronatus, 279, 300. 

Craponius ingequalis, 286, 299. 

Crioceris asparagi, 250-253. 

12-punctata, 250. 

cristatus, Prionotus, 294. 

Crushing eggs as a remedy, 216, 278. 

Cryptohypnus abbreviatus, 200. 

Cucullia leetifica, 292. 

Cucumber-beetle, 250 

Cucumber insects: 

Aphis cucumeris, 211. 
Diabrotica vittata, 250. 

cucumeris, Aphis, 210, 283. 

cucumeris, Cecidomyia, 212. 

Cucurbitaceous plants, insect injurious to: 

Aphis cucumeris, 211, 
Corimelzena pulicaria, 213. 

Currant insects: 

Aspidiotus nerii, 215. 
Gortyna nitela, 191. 
Janus flaviventris, 166. 
Nematus ribesii, 125. 

Currant-stem Girdler, 166-168, 264. 

Currant-worm, 125. 

Curtis’ Farm Insects cited, 177, 

Cut-worms, 126, 231-242, 264. 

Cyllene pictus, 110, 175, 176. 

robinize, 175, 176. 


D. 

Dahlias, attacked by Gortyna nitela, 191. 
Daily Union |Schenectady, N. Y.], cited, 292, 
Dairy pest, 286. 
Danais Archippus, 287. 
Darapsa Myron, 187, 295. 
Dark-sided cut-worm, 188. 
Datana major, 296. 

ministra, 108, 164. 
Datura stramcnium, Jamestown weed, 248. 
De Angelis, W. W., insects from, 298. 
decoloratu’, Asaphes, 200. 
definita, Orgyia, 289. 
Deltoidee, 292. 


‘ 


Dewitt, Ww. ‘Dudley, insect from, 298. 
: tica vittata, 250, 298. 7 
on, Hon. A. B , quoted, 198, 


Feinde cited, 140. 


Diplosis ay 141, 


4 


Diplosis sah 106, 124, 140- 151, 283, 268, 297. 


oaks larva of Corydalis, 161. 
ph, J. M., insects from, 298, 299, 
_ domestica, Musca, 265. 
_ Dorr, Mrs,, insects from, 299.. 
- Doryphora 10-lineata, 298. 
Drake, M. E., insects from, 297. 
_ Drake, Miss, on the cow-horn fly, 192. 
Drasterius elegans, 200. 
Dyar, Harrison G., insects from, 296. 
Dyer, L. W., insects from, 298. 
Dytiscus fasciventris, 298. 

~ marginatus, 298, 


_~ Barth-worms causing scab on potatoes, 222 
_ Eastern grasshopper, 294. : 
-. Economic entomology, 229, 260. 
-_ Eetobia Germanica, 300. 
Edwards, W. H., referred to, 129, 291. 
_- Eggs of Anasa tristis, when laid, 206. 
Aphis cucumeris, when laid, 213. 
_ apple-maggot, where placed, 245. 
- apple-tree case-bearer, when laid, 217. 
~ asparagus beetle, where placed, 252, 
beautiful wood-ny mph, figured, 176. 
~ Coleophora malivorella, when laid, 217. 
eow-horn fly, where deposited, 194, 196. 
Crioceris asparagi, where placed, 252. 
_ cucumber aphis, where deposited, 213. 
vs eurrant-stem girdler, features of, 166. 
i eut-worms, where deposited, 233. 


Diplosis pyrivora, where placed, 124,149. 


se 
g 

i F Eudryas grata, figured, 170. 

a z Glycobius speciosus, when laid, 205. 

___ ~ grasshoppers, destroyed by mites, 180. 
a ¥ Heematobia serrata, deposit of, 194, 196. 
: Halisidota caryz on apple leaf, 296. 
hop-vine aphis, where placed, 208. 
Janus flaviventris, characters of, 166. 
Lecanium sp ?, description of, 215. 


178. 
peach-tree borer, when laid, 184. 
pear midge, where placed, 124, 129. 
Phorodon humuli, vitality of, 210. 


ame Pulvinaria innumerabilis, in cottony mass, 


 So- 178. 
Sannina exitiosa, when laid, 184. 


; maple-tree scale insects, in cottony mass, 


_sugar- “ples borer, when laid, 205. 

tree-hopper, manner of placing, 208, 

_ 'Trypeta pomonella, where placed, 245. 
Elateride, 199. . 3 Tag c: 
elegans, Drasterius, 200, : vem 

Packardia, 296. 

Elm insects: > 
Galerucella xanthomelena, 222, aR oe ase 
Pemphredon concolor, 163. ype 
Tremex columba. 163. s 

Elm-leaf beetle, 222, 286.9, 

Empoa rose, 256. - 

Ennominz, 287. 

Entomologica Americana cited, 128, 

Entomological Contributions cited, 171@), 290. 


Entomologist cited, 141. 
Entomologist’s Monthly Magazine cited, 141(@2). 
Entomology for Beginners (Packard) ae 155, 

160, 272. es 
Epicauta cinerea, 294. ‘ 
Epilachna borealis, 105, 126,298. 2 tae 
Erichsonii, Nematus, 108, 168-169. i 
erosa, Phymata, 300. 
Erythroneura genus, 254. 
Erythroneura vitifex, 287. 

*  vitis, 287. _ 
Eudryas grata, 109, 170. 
Eunemoria gracilaria, 129. (oe 
Euphoria fulgida, 286. 
Euphoria Inda, 295. 
European bean-weevil, 300. 
Eutrapela transversata, 287. 
Exechia fungorum, 172, 
lateralis, 172. ie 
sp ?, a fungus gnat, 109, 172, 297. 

exitiosa, Ageria, 182-186. 
exitiosa, Sannina, 182-186. ” 
Eye-spotted bud-moth, 124, 218, 219, 288. ~ 


F. 


Fallowing as a remedy, 200. 
Fall plowing remedy, 239. 
farine, Tyroglyphus, 293. 
farinalis, Pyralis, 300. 
Farm Insects (Curtis) cited, 163, 177, 
fasciventris, Dytiscus, 298 
Faune Hyménoptérologique de la Province de 
Quebee (Provancher) cited, 166. 
Fay, Frank A., insects from, 299. 
femur-rubrum, Caloptenus [Melanoplus] 294. 
Feniseca Tarquinius, 109,-169-170. 
fennica, Agrotis, 235, 236. 
Fernow, Berthold, insects from, 298, 299. 
férrugineum, Tribolium, 299. 
ferruginoides, Orthosia,'291. 
Figure of Agrotis ypsilon, 189. 
Anasa tristis, 203. 
Aphis cucumeris, 211. 
Aphis mali, 217. 
Apple-leaf Buéculatrix, 156. 


Entomological News cited, 164, 288. . nS aes 
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Figure of — (Continued). 
Apple-tree aphis, 217. 
Apple-tree case-bearer, 217. 
Aspidiotus nerii, 214. 
Birch-leaf Bucculatrix, 134. 
Black cut-worm, 189. 
Bucculatrix Canadensisella, 134. 
Bucculatrix pomifoliella, 136. 
Chauliodes pectinicornis, 158. 
Chauliodes rastricornis, 156, 
Chauliodes serricornis, 158. 
Clastoptera obtusa, 153. 
cocoon of Apple-leaf Bucculatrix, 181. 
cocoon of Birch-leaf Bucculatrix, 184. 
cocoon of Bucculatrix Canadensisella, 134. 
cocoon of Bucculatrix pomifoliella, 136. 
cocoon of peach-tree borer, 184. 
Coleophora malivorella, 217. 

Corydalis cornuta, plate 2. 
Corimelzena pulicaria, 213. 
Cyllene pictus, 175. 

Diplosis pyrivora, 142. 

egg of Eudryas grata, 170. 
Evdryas grata, 171. 

Buropean Long-sting, 165. 
genitalia of pear-midge, 148. 
Glycobius speciosus, 203. 
Gortyna nitela, 191. 
Hickory-tree borer, 175. 
hop-vine aphis, 208. 

Horned Corydalis, plate 2. 
Julus cceruleocinctus, 199. 
Larch saw: fly, 168. 

larva of Agriotes mancus, 198. 
larva of Agrotis clandestina, 199. 
larva of Agrotis ypsiion, 189. 

* larva of birch-leaf Bucculatrix, 184, 135, 
larva of Chauliodes pectinicornis, plate 1. 
larva of Chauliodes rastricornis, 156. 
larva of Clastoptera on pine, 154, 
larva of Corydalis cornuta, plate 2. 
larva of Cyllene pictus, 175. 
larva of Darapsa Myron, 187. 
larva of Eudryas grata, 170. 
larva of Gortyna nitela, 191. 
larva of Lachnosterna fusca, 175. 
larva of larch saw-fly, 168. 
larva of locust mite, 180. 
larva of lunated long-sting, plate 3. 
larva of meal worm, 176. 
larva of Melanotus communis, 198. 
larva of pear midge, 147, 
larva of Sannina exitiosa, 184, 
larva of Synchlora glaucaria, 180, 
larva of Telephorus bilineatus, 173. 
larva of Tenebrio molitor, 176, 
larva of Thalessa lunator,-plate 3, 
larva of Tremex Columba, 165. 
larva of Trombidium locustarum, 180. 
Locust mite, 180. 

Lunated long-sting, plate 3. 
Macrodactylus subspinosus, 200. 
Maple-tree scale insect, 178. 
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Pear midge, 142. 
Pears infested by larve of the pear-midge, 
147. 

Pemphredon concolor, 163. 
Phorodon humuli, 208. 
Pulvinaria innumerabilis, 178. 
pupa of Chauliodes rastricornis, 156. 
pupa of Coleophora malivorella, 217. 
pupa of Corydalis cornuta, plate 2. 
pupa of Cyllene pictus, 175. 
pupa of Diplosis pyrivora, 142. 
pupa of peach-tree borer, 184. 
pupa of pear midge, 142. 
pupa of Thalessa lunator, plate 3. 
pupa of Tremex Columba, 165. 
Raspberry geometer, 130. 
Rhyssa persuasoria, 165. 
Rose-bug, 200. 
Squash-bug, 203. 
Stalk-borer, 191. 

_ Sugar-maple borer, 203. 
Synchlora glaucaria, 130. 
Telephorus bilineatus, 173. 
Tenebrio molitor, 176. 
Thalessa lunator, plate 3. 
Thousand-legged worm, 199, 
Tremex Columba, 165. 
Trombidium locustarum, 180. 


White scale, 214. 

wire-worm attacking corn, 199. 
Fire-flies, 174. 3 
Fish-oil soap remedy, 213. ¢ 


Fitch, Dr., cited, 152, 153. 
computation of plant-lice on a cherry tree, 
265. 
description of Janus flaviventris, 167. 
on the cut-worm dragon, 237, 
referred to, 262, 264. 
Reports on the Insects of the State of 
New York cited, 152, 153, 167, 261. 
Five-spotted sphinx, 242, 248. 
flaviventris, Janus, 108, 166-168. 
Fletcher [James] cited, 133. 
insects from, 298, 
Flight of moths, extraordinary, 287. 
Flour mite: Tyroglyphus farine—T, siro, 293, 
Fly, A. J., on the cow-horn fly, 194. 
Forbes, Prof. S. A., on the melon aphis, 210, 
211, 212. 
reports, how obtained, 282. 
forceps, Cermatia, 282. 
Fowls for destroying insect pests, 252. 
French, Prof. G. H., cited, 129, 191. 
Fruit destroyed as a remedy, 248. 
fulgida, Euphoria, 286. 
Fuller, A. §., quoted, 177, 178, 252. 
fungorum, Exechia, 172, 
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Fungus gnat, 109, 172, 297. 


furfurus, Chionaspis, 293, 299. 
fusea, ? Lachnosterna, 110, 174-175, 298. 
Fyles [Rev. T. W.] cited, 160. 


G. 


‘Galerucella xanthomelzena, 222, 286. 
Gall insects, 255. 
Galloway and Southward on blight in ae 222, 
Garden and Forest cited, 141. 
Garden flowers, attacked by Corimeleena, puli- 
caria, 213. 
Gardiner, Robert H., on apple maggot, 247, 
‘Gartered plume moth, 284, 
Gas-lime as a preventive and remedy, 197, 239. 
Gas-tar as a preventive, 205. 
*Gastroidea polygoni, 298. 
geminatus, Paniscus, 238. 
Geometridz, 129, 287. 
Germanica, Ectobia, 300, 
Gettys, S. F., insects from, 299. 
Gillette, Prof. C P., cited, 164. 
glaucaria, Synchlora, 105, 129-133. 
Glover [Townend], cited, 152, 261. 
Glycobius speciosus, 202-205. 
Goldenrod, moths frequenting, 233. 
Goodwin, Frank F., insect from, 299. 
Gooseberry insect: Zophodia grossularia, 294. 
Gordiacee, 290 
Gordius, 290. 
Gortyna, nitela, 112, 191-192. 
Government Experimental Farms of the 
Dominion of Canada referred to, 151. 
gracilaria, Hunemoria, 129. 
Grafting trees to immune varieties, 247. 
Grain-aphis, 122, 222. 
Grain insects in 1891, 122, 
Grain weevil infesting mills, 278. 
granaria, Calandra, 278. 
Grape curculio, 286, 299, 
Grape insects: 
Craponius inzequalis, 286, 299, 
Darapsa Myron, 187, 295, 
Erythroneura vitis, 257, 
Haltica chalybea, 297. 
Isosoma vitis, 292. 
Lecanium sp., 215. 
Maecrodactylus subspinosus, 200. 
Oxyptilus periscelidactylus, 297. 
Phylloxera vitifolice, 264. 
Pulvinaria innumerabilis, 110, 177, 178, 216. 
Tettigonia vitis, 254. 
Grape-seed fly, 292. 
‘Grapevine hog-caterpillar, 294. 
leaf-hopper, 287. 
scale-insect, Lecanium sp.? 215-216. 
“cs Thrips, La | 6, 253. 
-Grapta comma, 187. 
: interrogationis, 187, 300. 
Grasshoppers parasitized, 179-180. 
Grass insects: 
Agrotis fennica, 235. 


Grass insects (Continued). 
black-line@ cut-worm, 235. 
bronze-colored cut-worm, 235. 
Caloptenus [Melanoplus] femur-rubrum, 
294. 
Lachnosterna fusea, 175. 
Nephelodes violans, 235. 
grata Eudryas, 109, 170, 
Graves, Mrs. H. D., insects from, 297, 800. 
Green’s Frult Grower cited, 289. 
Grote, A. R., Check-list of Noctuide cited, 292. 
grossulariz, Pempelia [Zophodia], 295, 
Ground-beetle, 237 
Gryllus abbreviatus, 179. 
Gryllus luctuosus, 110, 179, 300. 
Guide to the Study of Insects Packard) cited, 
155, 160. 


H. 


Habits of Thalessa and Tremex, 164. 

Hadena, 221. 

Hadena devastatrix, 235. 

Hematobia serrata, 126, 192-196, 297. 

Hagen, Dr. H. A., cited, 155, 159, 229. 
Haldeman, Dr., aoa: 159. 

arg J. H, peach-borer wash recommended, 


Halisidota caryz, 296.° 

Haltica chalybea, 298. 

Hand-picking as a remedy, 252. 

Harpalus caliginosus, 237. 

Harris, Dr. T. W., cited, 228(3), 254. 

publication by, 261 

Harrington, Mr. W. H., cited, 166. 

Harrisii, Aspidiotus, 293. 

Harveyi, Leucania, 291. 

Harvey, Prof. F. L., study of the apple maggot, 
249. 

Heart's ease attacked by Gortyna nitela, 191. 

Heavy rains kill the currant-worm, 125. 

Hellebore remedy, 274. 

Hellgrammite fly, 300. 

Helophilus latifrons, 287, 297. 

triangularis, 298. 
Hemerobius pectinicornis, 155. 
Hemiptera, 152, 153, 205, 207, 210, 212, 215, 254, 
270, 274, 299, 802. 

Hemiptera from Muskoka Lake district (Van 
Duzee) cited, 153. 

herilis, Agrotis, 300. 

Herrick, Henry, on the maple-tree borer, 202. 

Hessian-fly, 122. 

Heterochroa Californica, 296. 

Hickory borer, Cyllene pictus, 175-176. 

Hicks, Jacob, communication from, 223, 

High culture prevents insect injuries, 269. 

Hill, Anna B., insects from, 297. 

histrionica, Murgantia, 2°0, 292. 

Hitchcock’s Geological Report of Massachu- 
setts referred to, 228 

Hitchcock, W. C., insects from, 298, 300. 

Holdredge, Mr., insects from, 173, 

Holly: eggs of Mantis Carolina on, 300. 


bird ee 297, 
Homoptera, 152, 153. 
Honey-bees killed by arsenical spraying? 280. . 
Honey-dew on pear twigs, 280. . 
Hop-growing in England, 209. 
Hop-vine aphis, 12, 207-210, 267. 
Hop-vine aphis in Europe and America, 207. 
Horn, Dr., cited, 175, 288. 
Horned Corydalis, 159-162. 
How to control the hop aphis, 207-210, 281. 
How to meet our insect enemies, 269. 
Hoyt, Abram G., insects from, 299. 
Hulst [Rev G. D.], cited, 129, 
hun.uli, Phorodon, 122, 207-210, 267. 
Hyacinths injured by cut-worms, 236. 
Hydreecia nitela, 192. 
Hymenoptera, 296, 301. 
Hystricia abrupta — Tachina vivida, 297, 


‘ 


Icerya Purchasi, 275. 
Ichneumon flies, 275. 
Ichneumonidee, 275. 
Ichneumonizéd caterpillar, 111, 186-187. 
Importance of Entomological study, 261. 
ineequalis, Craponius, 286, 299. 
Indian Cetonia, 295. 
innumerabilis, Pulvinaria, 110, 177, 178, 216. 
inorata, Tiphia, 238. 
Insect attacks — their remedies and prevent- 
ives, 181-186. 
Insect enemies and how to meet }hem, 258-277. 
Insecticides and how to use them, 274-275. 
Insectivorous birds, 279. 
Insect Life, cited, 129, 183(2), 141(4), 195, 202, 
164, 165, 166, 273. 
Insect on peach trees, 2¢3. 
Insects that feed on cut-worms: 
Calosoma calidum, 237. 
Carabidee, 238. 
ground-beetle, 237. 
Harpalus caliginosus, 238. 
Podisus spinosus, 238. 
spined soldier-bug, 238. 
Insects in flour, 293. 
Insects Injurious to Forest and Shade Trees 
(Packar) cited, 158. 
Insects Injurious to Fruits (Saunders) cited, 
128, 273, 
Insects Injurious to Vegetation (Harris), cited, 
203, 
Insects introduced from Europe : 
Cephus pygmeus, 167. 
Crioceris asparagi, 251. 
Crioceris 12. punctata, 250. 
Diplosis pyrivora, 142, 
Heematobia serrata, 193; 
Icerya Purchasi, 275, 
larch saw-fly, 169. 
Nematus Erichsonii, 169. 
Phorodon humuli, 207. 


Insects occurring on snow: ; — . 

Nephelodes violans, 173. 

Telephorus bilineatus, 173. 
Insects cf 1876, No. I, 293; of 1876, No. If, sig 
Insects on potatoes, 291. 
Insects which destroy the young hraichee or 
* the pear-tree and the leading shoot of the 

Weymouth-pine (Peck) referred to, 228. 

Insects received from New York localities: 

Albany, 172, 296, 297, 298, 299, 300. 

Alcove, 161, 200. 

Athens, 280, 299. 

Ausable Forks, 297, Beg 

Bath, Steuben Co., 299 

Bellport, 298. 

Buskirk’s Bridge, 300. 

Canastota, 188, 284, 296. 

_ Catskill, 144, 283, 297. 

Center, Herkimer county, 173, 298.. 

Cherry Valley, 296 

Coeymans, 300. 

Cornwall, 298. 

Ghent, 219. 

Glenmont, 299. 

Holland Patent, 298. 

Jefferson, 298. 

Kingston, 299. 

Lansing, 216, 281, 297. 

Lincoln, 219, 281. 

Little Falls, 286. 

Macedon, 287, 297. 

“Malcom, 218, 281, 297. 

Manlius, 292. 

Matteawan, 154, 299. 

Menands, 298, 299. 

Middletown, 290. 

Monroe county, 139. 

Newark Valley, 176. 

Newport, 298. > 

Oswego and Wayne counties, 123. 

Oswego county, 279, 296, 297, 30. 

Palmyra, 296. 

Penn Yan, 209. 

Plattsburgh, 298. 

Port Jervis, 286, 299. 

Rochester, 298. 

Scarsdale, 134, 152, 284, 297, 299. 

Schenectady, 292. 

Schoharie, 299. 

Scriba, 299. 

Seneca{county, 296. 

South Byron, 166, 296, 299. 

South Livonia, 298. 

Tiashoke, 155, 298. 

Tribes Hill, 296. 

Utiea, £98. 

Vernon, 296. 

Walworth, 297. 

Wappingers Fall, 297. 
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Insects received from other localities: 
Annapolis, Maryland, 294. 
Ashfield, Mass., 291. 

Bastrop, Texas, 292. ~ 
Bradford, Pa., 299. 

Cape May, N. J., 179. 

Cecil Co , Md., 294. 
Charlottsville, Va., 290. 
Clifton, New Brunswick, 284, 298. 
Essex Co., Mass, 295. 

Eustis, Fla., 281. 
Gordensville, Pa., 287. 

‘Green Grove, Pa., 286. 
Halifax, Nova Scotia, 300. 
Hamburg, Pa., 288. 
Hartford, Conn., 191. 
Hastings, Minn., 290. 
Jacksonville, Ala., 214, 279. 
Kingston, Pa., 287, 288, 295. 
London, England, 299. 
Lowell, Mass., 210, 288, 299. 
Massachusetts, 140. 

McGhee, Tenn., 282. 
Montreal, Canada, 298, 
Nashville, Tenn., 292.» 
New Haven, Conn., 129, 285. 
New Jersey, 292. 

New Market, N. J., 175. 
North Haven, Conn., 297. 
Ottawa, Canada, 298, 
Pittsburg, Pa., 284. 

Province of Quebec, 294, 300. 
Red Bank, N. J., 174, 286, 288. 
Ridgefield, Conn., 279. 
Robin’s Nest, Ill., 293. 
Sanford, Tenn., 286, 299. 
Sargeantyille, N. J., 285. 
‘Wabash, Ind., 186. 
Wellhams Cross Roads, Md, 212. 
Yosemite Valley, Cal., 296. 

Insects of small size, 264. 

Interesting case of Parasitism, 111, 186, 

Interrogation butterfly, 187. 

interrogationis, Grapta, 187, 300. 

Introduction to Entomology (Comstock) cited, 

155, 160, 

invitus, Lygus, 125, 299. 

Towa Academy of Science cited, 152. 

Tsosoma, vitis, 292, 293. 

Ivy, attacked by Aspidiotus nerii, 215. 


: J. 

Jamestown weed, for poisoning moths, 243. 

Janson, Oliver E., insects from, 299. 

Janus flaviventris, 108, 166-163. 

Japan ivy attacked by Pulvinaria innumer- 
abilis, 178. 

Jarring for curculio, 125, 286. 

Johnson’s, Dr., definition of net work, 265. 

Journal of the Academy of Natural Science of 
Philadelphia cited, 152. 

Journal of the Columbus Horticultural Society 
cited, 183. 
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Journal of Mycology cited, 222. : 

Journal of the New York Microscopical Socie 
cited, 164. ; 

Juglans cinerea and J. nigra, attacked by Cyl- 
lene pictus, 176. 

Julus eceruleocinctus, 199. 

Juniper attacked by Nematus Erichsonii, 169. 


K. 

Kerosene, 215, 216, 200, 252, 274, 

Kerosene emulsion, 123, 151, 169, 190, 201, 209, 
212, 213, 215, 217, 220, 279, 280, 281, 282, 285, 286, 
287. 

King, P. W., insects from, 299. 

Knowledge of insect pests, importance of, 270, 
271. x 

Kollar’s Insects Injurious to Gardeners, For- 
esters and Farmers cited, 140. 

Kowarz, F., cited, 172. 

Krauss [W. C.], cited, 160. 


L. 
Lachnosterna fusca, 110, 174, 175, 288, 298. 
Lady bug and cherry aphis, 284. 
Lady-bugs, 275. 
leetifica, Cucullia, 292. 
Lampyride, 174.- 
Lansing, Mrs. Abram, insects from, 296. 
Larch saw-fly, 168-169. 
Larch insects: 
? Chermes laricifolize, 299. 
Nematus Erichsonii, 163. 
lardarius, Dermestes, 179, 279. 
Larder beetle, 179. 
laricifoliae,? Chermes, 299. 
Larix Americana attacked by Nematus Erich- 
sonii, 169, 
Larvee (grubs, caterpillars, etc.) of 
Agriotes mancus, figured, 198. 
Agrotis clandestina, figured, 199. 
Agrotis fennica, its abundance, 285, 
Agrotis messoria, an onion pest, 286. 
Agrotis species that feed on cabbage, 235, 
Agrotis ypsilon, figure and habits, 188, 189. 
apple-tree aphis, figured, 217. 
pireh-leaf Bucculatrix, figured and de- 
scribed, 130, 131. 
Bucculatrix Canadensisella, figured and 
described, 130, 181. 
Chauliodes pectinicornis, 
described, plate 1, 157. 
Chauliodes rastricornis, figure, habits, ete., 
156, 158. 


figured and 


Clastoptera obtusa, characterized, 152. 

Clastoptera pini, figured, 154. 

codling-moth, eaten by Telephorus, 174. 

Coleophora malivorella, figure and habits, 
217. 

Corydalis cornuta, figure, habits, ete, 
plate 2, 161, 162. 

eow-horn fly, where it breeds, 196. 

currant-worm, killed by rain, 125, 


Larvee (grubs, caterpillars, etc.) of — (Cont’d). 
Cyliene pictus, figured, 175. 
Darapsa Myron, showing parasitic attack, 
187, 295. k d 
Diplosis pyrivora, described and figured, 
142, 144, 147, 
elm-leaf beetle, killed by heavy rains, 221. 
Eudryas grata, figured, 170. 
Exechia sp., food-habits, 172. 
eye-spotted bud-moth, habits, etc., 218. 
Feniseca Tarquinius, habits, etc., 170. 
Gortyna nitela, figure, description and 
habits, 191, 192. 
Heematobia serrata, where it occurs, 196. 
Harpalus caliginosus, on snow, 237. 
hhickory-borer, figured, 175. 
horned Corydalis, figure, habits, etc., 
plate 2, 161-162. 
Lachnosterna species, 
175. 
Lachnosterna with fungus attack, 298. 
larch saw-fly, maturity, 168. 
Lepidoptera from Yosemite Valley, Cal., 
296. 
locust mite, figure and habits, 180. 
meal worm, figure and habits, 176. 
Melanotus communis, figur -d, 193. 
Nematus Erichsonii, maturity, 168. 
Nephelodes violans, its ravages, 235. 
peach-tree moth, figured, 184. 
pear midge, described and figured, 142, 
144, 147, 
Phengodes sp., 298. 
raspberry geometer, figured, 129 
Scoliopteryx libatrix, described, 171. 
Sphinx quinquemaculata, features of, 242. 
Synchlora glaucaria, figured, 129. 
‘Telephorus bilineatus, figures and habits, 
178, 174. 
Thalessa lunator, figured, plate 2, 
Tmetocera ocellana, habits, etc., 218. 
Tremex columba, figured, 165. 
Trombidium locustarum, figure 
habits, 180. 
Trypeta pomonella, described, 246. 
Larvee of Tenebrio molitor in a woman's stom- 
ach, 177, 
Larvee on snow, 173. 
Larval Characteristics of Corydalis and Chau- 
liodes (Riley) cited, 156. 
lateralis, Exechia, 172. 
latifrons, Helophilus, 287, 297. 
Lawson, Dr. George, insects from, 800. 
Leaf-eating beetle, 286. 
Leaf-hoppers, 254, 256. 
_ LeBaron, Dr., on Telephorus, 174, 
publications, 261. 
Lecanium pyri, 299. 
Lecanium sp, ?, 281. 
Lecanium sp.?, a grapevine scale insect, 215, 
216, 
Lee, Henry C., insects from, 298. 
leguminicola, Cecidomyia, 255. 


not identifiable, 


and 


GENERAL Inpex, 


lineolaris, Lygus=Lygus pratensis, 291. 


‘Lolds, De. oa emia scmehae ee i 
Lepidoptera, 129, 133, 296, 301. 
Lemon insect: Aspicioeas Aen ee 
Leucania albilinea, 291. 

Harveyi, 291. 


Lewis, P. C., force pumps of, 190. _ 

libatrix, Scoliopteryx, 109, 171-172. 

Ligyrus relictus, 298. 

Lilies attacked by Gortyna nitela, 191. 

Lime, freshly-slacked, as a preventive, 252, 253: 

Lime water remedy, 201. 

liminaris, Phleeotribus, 299. 

Lindens attacked by Clastoptera obtusa, 152, 
299. 


Linsley, J. G., insect eggs from, 296, 297. 
Lintser, J. A., cited, 129, 133, 141, 152, 160, 166, 
169. 
List of Lepidoptera of North America (Smith) 
cited, 128. 
Little, Malcom, insects from, 218, 297. 
Little, Miss S. A., insects from, 297. 
Little, W.S., insects from, 298. 
Little Orange Butterfly, 169-170. 
locustarum, Trombidium, 111, 179-180, 287. 
Locust attacked by Cyllene robinize, 175, 176. 
Locust borer, 175. 
Locust, coral-winged, 300. , 
Locust mite, 179-180. 
London purple, 140, 150, 201, 274, 280, 286. ; 
Long’s Second Expedition to the Sources of St. : Z 
Peter’s River cited, 203. 4 
Lucia, Lyceena, 291. H 
luctuosus, Gryllus, 110, 179, 300. : 
lugubris, Pemphredon, 163. ‘ 
Lunated Long-sting, 108, 163-166. ; 
lunator, Thalessa, 108, 163-166. : 
Lyczena Lucia, 291. 
neglecta, 291. j 
pseudargiolus, 291. ; \ 
Lygus invitus, 105, 125, 299. 
lineolaris=Lygus pratensis, 291. 
pratensis, 105, 125, 285, 291. 
Lyman, George T., insect from, 298. 
Lyons, J. D., on the cow-horn fly, 195. 
Lytta murina, 290. 
Nuttalli, 294. 


M. 

Macquart’s Histoire Naturelle des Insectes — 

Diptéres, cited, 140. 
Macrobasis unicolor, 291. 
Macrodactylus subspinosus, 200-202. 
Macy, A. M., insects from, 298. 
Magnolia insects: 

Aspidiotus nerii, 215. 

major, Datana, 296. 
malefida, Agrotis, 236. 
mali, Aphis, 123, 217, 281, 285. . 
malivorella Coleophora, 123, 217, 297. 
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“Mamestra genus, 231. 
_ subjuncta, 235. 
trifolii, 235. ; 
smancus, Agriotes, 198, 200, 
“Mantis Carolina, 300. 
Maple insects: 
Aspidiotus nerii, 215. 
Glycobius speciosus, 202-205. 
Pulvinaria innumerabilis, 110, TAB, 216. 
Maple-tree borer, 202-205 
Maple-tree scale, insect, 177-178, 216. 
marginatus, Dytiscus, 298, 
Pemphredon, 163. 
‘Marshall, W. B., insects from, 179, 300. 
Masicora archippivora, 238. 
Massachusetts Agricultural Journal cited, 228. 
“May beetle, 110, 174, 175. 
McLellan, T. S , on the apple-maggot, 247. 
Meade [R. H.] cited, 141. 
Meal insects: 
Tenebrio molitor, 176. 
Tenebrio obscurus, 177. 
Meal-worm, 176-177: 
“Mealy-bugs, 254 
“Measuring worm, 286. 
Melanoplus atlanis, 189. 
femur-rubrum, 294. 
“Melanotus communis, 198, 199, 200. 
anelanura, Nacerdes, 298. 
Melon and strawberry pests, 212, 283. 
Melon insects: 
Aphis cucumeris, 210, 211. 
Cut-worms, 236. 
Epilachna borealis, 126. 
“Memoirs of the Academy of Arts and Science 
cited, 159. 
Mermis acuminata, a parasite on Carpocapsa 
pomonella, 290, 
Meske, O., cited, 292. 
messoria, Agrotis, 188, 236. 
Microgaster, 295. 
tmilitaris, Apanteles, 238. 
Milkweed attacked by Gortyna nitela, 191. 
Milipedes causing scab on potatoes, 222. 
Milmoe, P. F., insects from, 188, 191, 296. 
ministra, Datana, 108, 164. ; 
Mites causing potato scab, 222, 
destroying locust eggs, 179, 180. 
in sugar, 293. 
on the orange, 281. 
the red spider, 255. 
molitor, Tenebrio, 110, 176-177, 299, 300. 
Monograph of Geometrid Moths (Packard) 
cited, 128. 
Moody, H L, cited, 155. 
on Chauliodes larvee, 157. 
Morgan, Mr., on insects on snow, 173. 
Mothrop, Frank, insects from, 219, 297. 
Mounding trees for peach-tree borers, 185, 
mucronatus, Crangonyx, 279, 300. 
Murdock, John R. and A., insects from, 298. 
Murgantia histrionica, 290, 292. 


murinia, Lytta, 290. 
Musca domestica, 265 
Mushrooms eaten by Bsechia sp., 172. 
Muskmelon insects: 
Aphis cucumeris, 211. 
Cecidomyia cucumeris, 212. 
Mustard as a preventive, 198. 
Mycetophilidee, 172, 297. 
Mylitta, Phyciodes, 296. 
Myron, Darapsa, 187, 295. 
Mytilaspis pomorum, 285, 293;! 
Myzus cerasi, 125, 284, 298. 


N. 

Nacerdes melanura, 299. 

Nadata Behrensii, 2:16. 

Nasturtiums eaten by cut-worms, 236. 

Neal, Dr. J. C, report on nematodes referred 
to, 222, 

Neckweed eaten by Corimelena pulicaria, 213. 

neglecta, Lyczena, 291. 

Nemaiode attacks, 221, 222. 

Nematus Erichsonii, 108, 168-169. 

ribesii, 125. 

Nemorzea leucaniz, 238. 

Nephelodes violans, 173, 235. 

nerii, Aspidiotus, 214, . 

Neuroptera, 155, 159, 161, 300, 302. 

New England Farmer cited, 227, 

New England Homestead cited, 141, 181, 188, 
192, 200, 207, 210, 261, 282, 284. 

New Hemipterous Insects in Expedition to 
Rocky Mountains (Say) cited, 152. 

New Species of New York Lepidoptera pub- 
lished in 1878, referred to, 292. 

New strawberry pest, 284. 

New York Times cited, 279(). 

nigra, Cecidomyia, 140. 

nigra, Diplosis, 141. 

nitela, Gortyna, 112, 191-192. 

niveus, Gicanthus, 293. 

Noctuide, 231, 292. 

Noérdlinger, on pear-midge, cited, 140. 

Northern lady-bug, 126. 

Norton, Edward, cited, 167. 

Norwood, Dr. David, on habits of Corydalis 
larva, 161. 

Notodonta [Gidemasia] concinna, 292. 

Notonecta undulata, 158, 

nova, Orgyia, 289. 

nubeculana, Phoxopteris, 123, 297. 

Number of insects, 266, 267. 

Nutalli, Lytta [Cantharis], 294, 

Nutmeg melon attacked by Aphis cucumeris,211 


Oat blight, 221, 222. 

Oats attacked by wire-worms, 197. 
obscurus, Tenebrio, 177. 

obsoletus, Bruchus, 298. 

obtusa, Clastoptera, 107, 152-158, 299. 
Obtuse Clastoptera, 107, 152-158, 299. 
ocellana, Tmetocera, 124, 218, 297. 
octomaculata, Alypia, 296. 
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Gicanthus niveus, 292. . 
(£demasia concinna, 292. 
Cdipoda pheenicoptera, 300. 
Ovomler, Dr., on poisoning cut-worms, 241. 
Oleander attacked by Aspidiotus nerii, 214. 
oleivorus, Typhlodromus, 281. 
Onion insects: — 
Agrotis messoria, 182, 236. 
Agrotis ypsilon, 126, 188-191, 296. 
cut-worms, 236. 
Onion pest in Central New York, 126, 188-191. 
Orange County Farmer pss 286. 
Orange insects: 
Aspidiotus nerii, 215. 
Typhlodromus oleivorus, 281. 
Orange leaf trouble, 281, 
Orgyia antiqua, 289, 
cana, 296. 
definita, 289, 296. 
leucostigma, 296. 
nova, 289. 
species, 282. 
Ormerod, Miss E. A., cited, 140, 221. 
Orthoptera, 300, 302. 
Orthosia ferruginoides, 291. 
ralla, 291. 
Osborn [Prof. H.], cited, 152. 
Osten Sacken, Baron, cited, 172. 
Oswego Daily Times cited, 141, 192, 288@). 
Oxyptilus periscelidactylus, 207. 


P. 


Packard, Dr. A. S., cited, 129(3), 183, 152, 154, 
155, 169, 171, 174(2), 176, 177@), 202, 204, 


285, 290. 
Massachusetts reports referred to, 229. 
Packardia elegans, 296, 
Paniscus geminatus, 238. 
Pansies attacked by cut-worms, 286. 
Papilio cited, 291. 
Papilio Rutulus, 296. 
Parasite of Apanteles congregatus, 187. 
of Bucculatrix pomifoliella, 123. 
of Carpocapsa pomonella, 290. 
of cut-worms, 238. 
of Darapsa Myron, 187, 295, 
of Tremex Columba, 165. 
Parasites parasitized, 187. 
Paris green, 140, 184, 218, 241, 244, 248, 274, 280. 
Parlatoria sp?, 279. 
Patten, Mrs. M. M., insects from, 300. 
Peach insects: 
Gortyna nitela, 112, 191, 192. 
Lygus invitus, 125. 
Lygus pratensis, 125. 
Phiceotribus liminaris, 299. 
Sannina exitiosa, 181-186. 
Telephorus bilineatus, 174. 
Xyleborus dispar, 299. 
Peach-tree borer, 181-186, 284. 
Pear insects: 
Aspidiotus conchiformis, 293. 
Aspidiotus Harrisii, 293. 
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Chionaspis furfurus, 298, 299. ‘2 
Diplosis pyrivora, 124, 140, 151, 288, 297. 


Psylla pyricola, 219, 285. 
Pear midge, 124, 140-151, 288. 
Pear-tree Psylla, 219, 285. 
Peas, insects injurious to: 
Bruchus scutellaris, 295. 
cut-worms, 236. 
Pea weevil, 295. ‘ 
Peck, Prof. C. H., insects from, 298, 299. 
Peck, W. Dandridge, lectures of, 228. 
prize awarded to, 227. 
studies on canker-worm, 228. 
pectinicornis, Chauliodes, 107, 155-159, 300. 
pectinicornis, Hemerobius, 155. 
pectinicornis, Semblis, 155. 
Pempelia grossularize, 294. 
Pemphigus tessellata, 109, 170. 
Pemphredon concolor, 163. 
lugubris, 163. 
marginatus, 163. 
unicolor, 163. 
Penhallow, Prof. D. P., cocoons of a palm ‘ 
scarabeeid, from, 298. 
Pennsylvanica, Photuris, 298, 
periscelidactylus, Oxyptilus, 297. 
Pernicious corn insect, 294 
persuasoria, Rhyssa, 165, 166. $ 
Petite Faune entomologique du Canada-Hém- Z 
ipteres (Provancher) cited, 152, 154. : 
Pettit, [J.,] cited, 155. | F 
Phengodes sp:, 298. ‘ 
Pheosia dimidiata, 296. } 
Phicectribus liminaris, 299. 
Phlox attacked by cut-worms, 236. a 
phoenicoptera, Gdipoda, 300. 
Phorodon humuli, 122, 207-210, 267. ~ 
Photuris Pennsylvanica, 298. 
Phoxopteris nubeculana, 123, 237. 
Phryganid sp. ? 300. 
Phyciodes Mylitta, 296. 
Phylicecus trimaculatus, 167. 
Phylloxera vitifoliae, 264. 
Phymata erosa, 300. 
Phytonomus punctatus, 300, 
pictus, Cyllene, 110, 175, 176. 
Pieris rapes, 251. 
Pine attacked by Clastoptera pini, 153-155, 299. 
Pine beetle injuring linen, £85. 
pini, Clastoptera, 107, 153-155, 299. 
Place, Hon. John A., addressed, 192. 
Plant-lice, 263, 266, 274. 
Plum curculio, 125. 
Plum insects: 
Aphis pruni, 125, 299. 
Aspidiotus neril, 215. 
curculio, 125. 
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Plum insects — (Continued). 
Phorodon humuli, 210. 
Telephorus bilineatus, 174. 

Podisus spinosus, 238, 300. 

Podura, abundance of, 266. . 

Pointer, Mrs. E., insect from, 299. 

Pollenia rudis infesting a dwelling-house, 297. 

polygama, Catoca'a, 292. 

polygoni, Gastroidea, 298. 

pomifoliella, Bucculatrix, 123, 135, 136, 187, 218, 

281, 283, 

pomonella, Carpocapsa, 174, 245, 290, 297. 
Trypeta, 245-249. 

pomorum, Mytilaspis, 286, 293. 

Poplar insects: 

Cossus Centerensis, 294. 
£coliopteryx libatrix, 172. 
Potato aphis, 288. 

Potato inse: ts : rae 
Colorado potato beetle, 122. 
cut-worms, 236. 

Epicauta cinerea, 294. 

Gortyna nitela, 191. 

Lygus pratensis, 291. 

Lytta (Cantharis], Nuttalli, 294. 
Macrcbasis unicolor, 291. 

Powell, George T., reference to, 123, 166, 219. 

Practical Entomologist cited, 159(2). 

pratensis, Lygus, 125, 291. 

pretiosa, Catocala, 292. 

Preventives against 
Zigeria exitiosa, see Sannina. 
Anaxa tristis, 205, 206. 

Aphis cucumeris, 212, 283. 
apple maggot, 248. 
asparagus beetle, 252. 
cow-horn fly, 194. 
Craponius ineequalis, 286. 
Crioceris asparagi, 252. 
eut-worms, 239, 240, 241. 
Glycobius speciosus, 202-205. 
grape curculio, 286. 
grapevine Thrips, 255, 256. 
Heematobia serrata, 194. 
hop-vine aphis, 209, 2.0. 
Macrodactylus sabspinosus, 702. 
maple-tree borer, 203. 

~ melon aphis, 212. 
peach-tree borer, 182, 183, 184; 185, 284. 
Phorodon humiuli, 208, 210. 
quince-tree borer, 280. 
rose-bug, 202.. 
rose-leaf “‘Thrips,”’ 257. 
Sannina exitiosa, 182, 183, 184. 
squash-bug, 205, 206. 
Tettigonia rose, 257. 
tobaeco-worms, 243, 244. 
Trypeta pomouella, 248. 

~ wire-worms, 147, 198. 2.0, 283. 

Preventives of insect attack: 
bagging grapes, 266. 
breaking up breeding grounds, 201. 
buckwheat crop, 197, 283. 
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Preventives of insect attack — (Cont'd). 
burning refuse material, 210. 
carbo.ic acid and Paris green wash, 184. 
earbolic acid wash, 183. 
copperas water, 239. 
destroying eggs, 266. 
gas-tar, 205. 
mounding, 185. f 
mustard crop, 198. 
paper frames, 241. 
paper wraps, 241. 
preventing egg-deposit, 203. 
salt, 239. 
Shaker peach-tree borer wash, 185. 
soft soap and carbolic ac’d wash, 280.. 
soft soap and water, 186,190. 
starvation, 197, 242. 
tar-cokting seed, 200. 
tin-bands, 241. 
traps for hibernating insects, 206. 
whale-oil and carbolic acid, 194. 
wire-netting tree protector, 185. 
Prionotus cristatus, 294. 
Proceedings of the Albany Institute cited, 293: 
Proceedings of the American Association of 
Adv. Science cited, 155, 160(2). 
Proceedings of the Annual Meeting of the 
Western N. Y. Horticultural Society cited,. 
281. 


_| Proceedings of the Boston Society of Natural’ 


History cited, 155, 
Proceedings of the Entomological Society of; 
Philadelphia cited, 155, 159(). 
prolifiea, Chloropisea, 297. 
Protecting the birds, 279. 
Protection from insect injw ies, 278. 
Provancher, l’‘Abbé6, cited, 152, 154, 166: 
pruni, Aphis, 125, 299. 
pseudargiolu-, Lyceena, 291. 
Psyche cited, 155, 157, 160(2). 
Psylia pyri, 280, 281. 285. 
Psylla pyricola, 124, 219, 285, 299, 
Ptinidee 285. 
pulicaria, Corimelzena, 212-214, 283. 
Pulvinaria innumerabilis, 110, 177, 178, 216.. 
Pump‘ins attavked by cut-worms, 236. 
punctatus, Phytonomus, 300. 
punctistrigs, Artace, 287. 
Purchas', Icerya, 275. 


|; Purslane-speedwell eaten by Corimeleena puli- 


earia, 213. 
pygmeus, Cephus, 167. 
Pyralis farinalis 300. 
pyramidoides, Amphipyra, 295. 
pyricola ? Cecidomyia, 140. 
pyricola, Psy la, 124, 219, 285, 299. 
Pyrethrum powder, 212, 213, 274, 282. 
pyri, Lecanium, 299.. 
pyrivora, Diplosis, 106, 124, 140, 151, 288, 288, 297. 


Quince attacked by Corimelena pulicaria, 213. 
Quince-tree borer, 280. 
quinquemaculata, Sphinx, 242. 


R. 


‘ radicola, Tylenchus, 222. 

Rag-weed attacked by Gortyna nitela, 191. 
Rain-falls arresting insect injury, 221, 223. 
ralla, Orthosia, 291. 
rape, Pieris, 251. 

’ Rapldity of insect propagation, 267. 

Raspberry geometer, 129-133. 

Raspberry insects: 

Byturus unicolor, 298. 
Corimelzena pulicaria, 213. 

_ Synchlora glaucaria, 180. 
‘yastricornis, Chauliodes, 156, 157, 158. 
Rat-tail larva, 287. 

Ravenelii, Cordiceps, 298. 


Record of Collections of New York Heterocera 


for the year 1878 referred to, 290. 
Red raspberries injured by insects, 285. 


Red root attacked by Corimelzena pulicaria, 213. 


Red spider, 255. 

Reduviide, 294. 

Refuse burning preventive, 210, 212, 213. 

relictus, Ligyrus, 298. 

Remedy for : 
ARgeria exitiosa, 182-186. 
Agrotis ypsilon, 188, 190. 
Anasa tristis, 206, 278. 
Aphis cucumeris,. 212, 213, 283. 
Aphis mali, 123, 217, 281. 
Aphis pruni, 125. 
apple-leaf Bucculatrix, 219, 
apple maggot, 247. 
apple-tree aphis, 123, 217, 235. 
apple-tree case-bearer, 218. 
apple-tree tent-caterpillar, 122. 
asparagus beetle, 252. 
Aspidiotus nerii, 215, 279. 
bark-lice, 279. 
birch-leaf Bucculatrix, 140. 
black cut-worm, 188, 190. 
Bucculatrix Canadensisella, 140. 
Bucculatrix pomifoliella, 219. 
Calandra granaria, 278. 
Cermatia forceps, 282. 
Ceroplastes, 282. 
OClisiocampa Americana, 122. 
Coleophora malivorella, 218, 281, 
cow-horn fly, 194, 196. 
Crioceris asparagi, 252. 
currant-stem Girdler, 166, 
cut-worms, 238-242, 
Diplosis pyrivora, 143, 150, 151. 
Erythroneura vitifex, 287. 
eye-spotted bud-moth, 218. 
Galerucella xanthomelena, 222, 286. 
Glycobius speciosus, 203, 
grain weevil. 278. 
grapevine Thrips, 255-256. 
Hee matobia serrata, 194, 196, 
hop-vine aphis, 209. 
Janus flaviventris, 166, 
larch saw-fly, 169. 


maple,tree borer, 203. 
melon-vine aphis, 212, 213. 
Mytilaspis pomorum, 286. 
Nematus Erichsonii, 169. 
Oleander scale-insect, 215. 
Parlatoria scale-insect, 215, 279. 
peach-tree borer, 111, 181-186. 
pear midge, 143, 150-151. 
pear-tree Psylla, 220. 
Phorodon humuli, 209: 

plum aphis, 125. 

Psylla pyricola, 220. 
quince-tree borer, 280. 
rose-bug, 201, 282. 

Sannina exitiosa, 182-186. ~ 
scale insects, 215, 216. 

Sphinx quinquemaculata, 243, 244. 
squash-bug, 206, 278. 
Tmetocera ocellana, 218. 
tobacco-worm, 243, 244. 
Trypeta pomonella, 247. 
wire-worms, 197-198, 200, 282. 


Remedies for insect attacks: 


arsenical spraying, 218, 219, 248, 281, 282. 

attracting to petunias for catching, 243. 

baits of poisoned Jeaves, 21. 

beating from foliage, 201. 

bisulphide of carbon, 278. 

buckwheat crop, 197. 

burning dead leaves and vines, 213. 

burning infested material, 166. 

carbolic acid, 216, 280. 

earbolic acid and Paris green wash, 184. 

earbolic acid wash, 183, 280. 

children collecting injurious species, 243. 

coal-oil, 241, 279. 

coal tar, 256. 

collecting and burning eggs, 122, 283. 

copperas, 200. 

crushing the eggs, 216, 278. 

cutting out the larva, 182. 

digging-out-by-hand method, 240. 

employing fowls, 252. 

fallowing, 200. 

fish-oil soap, 213. 

fumigation with tobacco, 255. 

gas lime, 197, 239. 

grafting trees to resistant varieties, 247. 

growth of immune crops, 200. 

hand-picking, 252. 

hellebore, 274. 

hop wash, 209. 

infested fruit destroyed, 248. 

infusion of tobacco, 257. 

jarring, 125. ; 

kerosene, 200, 215, 216, 252, 274. 

kerosene emulsion, 123, 151, 169, 190, 201, 209, 
212, 213, 215, 217, 220, 279, 280, 281, 282, 285, 

286, 287. 
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Remedies for insect attacks — (Continued). 


killing the larva, 205. 
late ploughing in the autumn, 239. ~ 
lime and water, 201. 
London purple, 140, 150, 201, 274, 280, 286. 
mustard crop, 198. 
night collections, 190. 
Paris green, 140, 218, 241, 244, 248, 274, 280. 
picking infested fruit, 143, 150. 
poison in blossoms visited, 243. 
pupee destroyed, 248. 
- pyrethrum powder, 212, 213, 274, 282. 
road dust, 212. 
salt, 200, 282. ; 
searching for eggs, 206. 
Shaker peach-tree borer wash, 185, 
slacked lime, 252, 253. 
sludge-oil soap, 201. 
soaking in kerosene, 200. 
soap suds, 216. 
soft soap, 190, 217, 281, 285, 286. 
soft soap and carbolie acid, 280. 
spraying, 209, 210, 213. 
spreading infested manure, 194, 
starvation, 197, 200. 
sulphate of copper, 151. 
tobacco, 212, 213, 217, 251, 255, 274, 281, 285. 
trapping, 206, 242, 278. 
whale-oil soap, 215, 279. 
whitewash, 182. 
wood ashes, 182, 183. 
worming, 243. 
Report of the Department of Entomology, Cor- 
nell Experiment Station quoted, 135, 136. 
Report of the Maine State Board of Agriculture 
cited, 247. 


Report of the Maine State College Agricultural - 


Experiment Station cited, 249. 
Report of the Minister of Agriculture on Exper- 
imental Farms (Canada) cited, 183. 

Report of the New York State Entomologist to 
the Regents of the University of the State of 
New York for 1886 quoted, 203. 

Report on Insects of Mlinois cited, 128. 

Report on Insects Injurious to Vegetation (Har- 
ris) cited, 228, 261. _ 

Report on Insects of Missouri (Riley) cited, 
128, 160. 

Report on Observations of Injurious Insects 
COrmerod) cited, 140. 

Reports of the Entomological Society of Ontario 
cited, 128, 160(2), 166, 248. 

Reports of the New Jersey Agricultural College 
Experiment Station cited, 141, 202, 218. 

Reports of the New York State Museum of 
Natural History cited, 133, 152, 290 (2), 292 (2). 

Reports of the Peabody Academy of Scienc, 
cited, 128(@). 

Reports of the United States Department of 
Agriculture cited, 141(2), 142, 273. 

Reports of the United States Entomological 
Commission cited, 133, 135, 152, 154@), 160, 
171, 180, 273. 
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Reports on the Injurious and other Insects of 1 
New York (Lintner) cited, 128, 133, 152, 160, 
164, 165, 166, 167, 169, 171, 173, 177, 183, 191, 194, . 
215, 218, 220(2), 290, 292, 293, 295. i 
Reyision of the Species of Lachnosterna, of * 
North America (Horn) cited, 172. 
Rhobarb attacked by Gortyna nitela, 191. 
Rhyssa persuasoria, 108. 165, 166. 
ribesii, Nematus, 125. 
Rice chaff abounding with Tribolium fant : 
neum, 299. 
Rich, H. H., insects from, 191. 
Riley and Howard cited, 129, 138, 141. - 
Riley, C. V., cited, 129, 141, 155, 160, 165(2), 180, . 
202, 241. ; 
description of raspberry geometer, 181. 
on Corimeleena pulicaria, 213.. 
on Corydalis larva, 162. 
on Telephorus larva, 174. 
on Thalessa oviposition, 164. 
reference to, 261, 267, 273(2). 
Road dust as a preventive, 212. 
robiniz, Cyllene, 175, 176. 
rose, Empoa, 256. 
rose, Tettigonia, 256. 
Rose-bug, 112, 125, 200-202, 282. 
Rose chaffer, 202. 
Rose insects: 
Macrodactylus subspinosus, 201. 
Tettigonia rose, (256. 
Rose-leaf ‘‘Thrips,’’ 116, 256. 
Rose, J. F., cited, 166(8), 168. 
insects from, 296, 299. 
Roiiast’s Catalogue of European Caterpillars. 
cited, 172. 
rubivora, Aplodes, 129. 
rubivora, Synchlora, 129. 
rubivoraria, Synchlora, 129. 
rudis, Pollenia, 297. 
rufimanus, Bruchus, 299. 
Rural New Yorker cited, 128, 186, 285. 
Rutulus, Papilio, 296. 
Rye insects: 
Chlorops, 167. 
Janus flaviventris, 167. , 
Phylicecus trimaculatus, 167. 


8. 
sacchari, Tyroglyphus, 293. 
Salt as a preventive, 200, 239, 282. 
saltitans, Parpocapsa, 291. 
Salvia attacked by Gortyna nitela, 191. 
Sanborn, Francis G., on Economic Entomology 
referred to, 229. 

sanguinea, Coccinella, 300. 
Sannina exitiosa, 182-186. 
saucia, Agrotis, 234, 235. 
Saunders, W., cited, 129(2), 160. 

Insects Injurious to Fruits referred to, 273. 
Say [Thomas] cited, 152, 203. 
Scab on potatoes, 221, 
Scale insects, 214, 215, 254, 279, 293. 
Scallop-wing, Scoliopteryx libatrix,'109, 171, 172:_ 


. 
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‘Science cited, 152 
Scientific American cited, 160, 182. 
Scoliopteryx libatrix, 109, 171-172. 
Scopolia sequax, 238, 
scrophularie, Anthrenus, 292, 293, 294. 
scutellaris, Bruchus, 295. 
Searching for and destroying larvee, 166, 182, 184. 
‘Searching for the eggs asa remedy, 122, 206, 
283. 
‘Secrecy of insect depredations, 263-264. 
segetum, Agrotis, 235. 
Semblis pectinicornis, 155. 
sequax, Scopolia, 238. 
Serica tristis, 284, 298. 
serrata, Heematobia, 126, 193-196, 297. 
serricornis, Chauliodes, 159. 
Shaker peach-tree borer wash, 185. 
Shear, C. L., insects from, 161, 300. 
Sialidee, 159. 
Simson, Argyramceba, 300. 
‘Siphonophora avene, 222, 282. 
Slade, Avery P., on the apple maggot, 246. 
Slingerland, M. V., study of the eye-spotted 
bud moth, 220. 
study of wire-worms, 199. 
Sludge-oil soap, 201. 
Smith, J. B., cited, 129, 142(2), 175(2). 
Bulletin on the Horn Fly, 196. 
Catalogue of the Insects of Boreal America, 
192. 
on cucumber aphis, 213, 214. 
on Lachnosterna species, 175, 
on rose-bug remedies, 201, 202. 
Smith, J. W., insects from, 299, 
Smith, Miss E. A., cited, 191. 
Smith, Mrs. E. B., insects from, 300. 
Snapping-beetles, 199, 231. 
Snow flea, 266. 
Snow, George C., insects from, 299. 
Soaking in kerosene as a remedy, 200 
Soap, 186, 190, 26, 217, 261, 285, 286. 
Soft soap and carbolic acid wash, 280. 
Solidago eaten by ctit-worms, 233. 
Some Injurious Insects of Massachusetts (Lint- 
ner), 227-257 
Southwick [E. B.] cited, 152. 
speciosus, Glycobius, 202-205. 
Speyer, Dr. A., on Gordiacee, 290. 
Sphingidee, 187, 242, 244. 
Sphinx Carolina, 242. 
quinquemaculata, 243, 
Spider protection from aphides questioned, 289. 
‘Spinach attacked by Gortyna nitela, 191. 
Spined soldier-bug, 238. 
spinosus, Podisus, 238, 300. 
Spittle insect, 800. 
splendoriferella, Aspidisca, 283. 
Sprague, P. §., reports Telephorus larvee in a 
well, 174. 
Sprayed grapes [seized in New 'York] were 
harmless, 288. 
Spraying, 209, 210, 218, 218, 219, 281, 282. 


Aphis cucumeris, 211. 
cut-worms, 236. 
Diabrotica vitatta, 298. 
Epilachna borealis, 126. 

Stalk-borer, Gortyna nitela, 112, 191-192. 

Stillman, Miss C. L., insects from, 298. 

Stomoxys calcitrans, a biting fly, 193. 

Stone, Dwight, insects from, 216-217, 297. 

Strachia [Murgantia] histrionica, 292. 

stramonium, Datura, 243. 

Strawberry and melon pests, 212-214. 

Strawberry insects: 

Agrotis ypsilon, 190. 
Corimelzena pulicaria, 213. 

Study of wire-worms = Cornell University; 
199, 200. 

subjuncta, Mamestra, 235. 

subspinosus, Macrodactylus, 200-202. 

Sugar mite, 293. 

Sulphate of copper as a remedy for pear- 
midge, 151. 

Swinnerton, Rev. H. U., cells of a wasp from, 
296. 

Synchlora albolineata, 129. 

glaucaria, 105, 129-138, 285. 
rubivoraria, 129, 285. 

Synopsis, Catalogué and Bibliography of the 
Neuroptera of Temperate North America 
(Banks) cited, 160. 

Synopsis of Hymenoptera of North America 
(Cresson) cited, 167. 

Synopsis of. Neuroptera of North America 
(Hagen) cited, 155, 156, 159. 

Syrphidee, 287. 

Systematische Beschreibung der bekannten 
europiischen Zweiflugligen Insecten (Mei- 
gen), cited, 140. 
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Tachina fly, 238. 

Tachina vivida= Hystricia abrupta, 297. 

Tachinides, 275. 

Tar-coating as a preventive, 200. 

Tarquinius, Feniseca, 109, 169-170. 

Taylor, R. C., insect from, 299. 

Taylor, Rev. G. W., insect reported by, 166. 

Tea plant, attacked by Corimelzena pulicaria, 
218. 

telarius, Tetranychus, 255, 

Telephorine, 174. 

Telephorus ?bilineatus, 109, 173-174, 298. 

Carolinus, 173. 

larva drawn up from a well, 174. 
Tenebrio molitor, 110, 176-177, 299, 300, 

obscurus, 110, 177. 

ten-lineata, Doryphora, 298. 

tessellata, Pemphigus, 170. 

Tetranychus telarius, 255. 

Tettigonia rosze, 256. 

Tettigonia vitis, 254, 
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wy ‘1 * 
Ubler [P. R.] cited, 182. 
unicolor, Byturus, 298. alg 

“Macrobasis, 201. ee: 

Pemphredon, 163. ‘we? 
unipuncta, Leucania, 293. f ‘ 
United States eeclog a and “aeoerapls 


_ Survey cited, 133. 
Uroceride, 167. sive 
Uropoda Americana, 298, ai 
; 
af, Me 
0s), cited, 141, Van Duzee, E. P., elted, 152, 1 an 
Tilia’ Americana, attacked ray: Clastoptera ob- sae Sakae zs a A 
she » 236 2 
4 bs tase, 152, Vermorel nozzle, 214. > 
J Veronica peregrina attacked b Corimelena 
phia inornata, bigs e alicariae 318. a: yess 
‘Tmetocera ocellana, 124, 218, 219, 227, 281, 283, | Visjans, Nephelodes, 173, 235. a es 


Virginia creeper insects: 
Darapsa Myron, 187. 
Eudryas grata, 170. : 
vitifolice, Phylloxera, 294. bse os 

vitis, Isosoma, 292, 293. 4 
Tettigonia, 254. 

Typhlocyba, 254. 

vittata, Diabrotica, 250.” . 

vivida, Tachina, 297. 

Voracity of insects, 268, 


“Tobacco attacked by cut-worms, 236. f 
ac oageae as a remedy, 212, 218, sal 251, 255, 274) 


geese 236. 
- Gortyna nitela, 191. 


‘ansactions of the American Entomological 
Society cited, 155, 160. 
“Transactions of the Massachusetts Horticul- 
tural Society, 184. 
Transactions of the Illinois Department of 
_ Agriculture cited, 129. 
Transactions of the Mlinois Horticultural 
; Society cited, 129. 
‘Transactions of the New York State Agricul- 
ee tural Society cited, 152, 153, 273. 
Hes ‘Trapping insects as a remedy, 242, 278. 
: Be “Traps for the squash-bug, 206. 
Treat [Mrs. Mary] cited, 129. 
ea Tree-hoppers, 294. 
~ Tree-protector, 185. 
_Tremex columba, 108, 163. 
Tribolium ferrugineum, 299. 
_ Trichogramma sp., 296. 
trifolii, Mamestra, 235, 
trimaculatus, Phyllcecus, 167. 


Wadhams, F. E., insects from, 299. ’ 
Walnut attacked by Cyllene pictus, 176. ' 
Walsh [B. D.] cited, 159, 161, 246. - ee a 
publications by, 261. I 
Walsh-Riley cited, 129, 155, 160. 
Warrell, W. H., Tachina fly from, 297, 
Westwood, Prof., cited, 291. 
Wetmore, R. W., insects from, 298, __- - 
Whale-oil and carbolic acid wash, 194. oe : n 
Whale-oil soap solution, 215, 279. z i 
Wheat insects: y 
Agrotis segetum, 235. ‘ 
Agro. is tritici, 235. 
‘Gortyna nitela, 191. 
Leucauia albilinea, 291. 


__ tristis, Anasa, 205-207, 288, 299. Leucania Harveyi, 291. 
— -tfistis, Serica, 284, 298, Siphonophora avene, 282. 
tritici, Agrotiz, 235. Tenebrio molitor, 299. 
Trombidium locustarum, 111, 179-180, 287. Wheat midge, 122; 255, 275. 
truncatus, Agriotes, 198. White-grub, 174, 175, 281. 
Trypeta pomonella, 245-249. White wash as a remedy, 182. 
Turnips injured by cut-worms, 236. Whitman, L. L., on apple maggot, 246. 
_ twelve-punctata, Anatis, 284, 298. Wicks, C. B , insects from, 298. 
twelve-punctata, Crioceris, 250. Willow attacked by Scoliopteryx libatrix, 171. 
Tylenchus devastatrix, 221. Wire-worms, 197-200. 
. radicola, 222. - causing scab on potatoes, 222. 
Typhlocyba vitis, 116, 254. in corn, 282. 
_ Typhlodromus oleivorus, 281. - - “| W-marked cut-worm, 199. 
Tyroglyphus farine=T. siro, 293. Wood ashes as a remedy, 182, 183. 
sacchari, 293. Wood wasp, 163. 
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Page 108, line 11, for Plate 2 read Plate 3. 


Page 109, line 4 from bottom, for 172 read 173. 
Page 120, line 16, for 1875 anp 1876 read 1875-1877. 
Page 165, line 16, for Plate 2 read Plate 3. 


. Page 178, line 9, for Vetchii read Veitchit. 


Page 237, line 21, for Carolinenis read Carolinensis. 
Page 287, lines 21-22, for Ageleweus read Ageleus. 

Page 286, line 5, for Bouché read (Bouché). 

Page 293, line 10 from bottom, for Harris read (De Geer). 
Page 313, line 11, for 285 read 286. 


Errata IN SeventTH Report. 
. 


Page 201, line 10, for PHYTOOMYZA read PHYTOMYZA. 

Page 250, line 4 from bottom, for ventral surface read dorsal segment. 
Page 279, line 17, for (Boheman) read Boheman. 

Page 320, line 5, for G. F. Pierce read G. T. Pierce. 

Page 857, line 1, for (C) read (B). 


"Page 381, line 1, for (D) read (C). 


Page 384, line 16, for Harris read (De Geer). 
Page 396, line 26, for Mytelaspis read Mytilaspis. 
Page 400, line 25, for Tiersche read Tierische. 
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REPORT. 


To the Honorable the Board of Regents of the University of the 
State of New York: 


GerntTLEMEN:— During the past year, as in the several preceding 
years, the time of the State Geologist has been almost entirely 
devoted to the collection, preparation, systematic arrangement and 
and study of material for, and the preparation and publication of 
the Paleontology of New York. Volume VIII is now in press 
and the printing had progressed to more than 300 pages in Febru- 
ary last, since which time no printing has been done. The manu- 
script for the completion of the volume, and that for the explana- 
tion of the plates has been ready for the printer since before that 
date, and nearly all of it was in hand at the time of suspension 
of printing. The plates for the illustration of the work are all 
completed. 

The condition of this work, both as regards the volume in 
press and the preparation of the material, manuscript, drawings 
and lithographic plates for the succeeding portion of the work 
on volume VIII, part ii, will be given in detail further on. 

During the past year it has been necessary to turn aside from 
this work to give attention to a subject of much interest and 
importance to our knowledge of the character, mineral and fossil 
contents and succession of the strata in central New York, from 
the horizon of the Genesee slate to the Salt group of Onondaga. 

In November last the State Geologist received a letter from 
M. L. Townsend, Vice-president of the Livonia Salt and Mining 
Company, of Livonia, Livingston county, and of Broadway, New 
York, of which the following is a copy: 


Livonia Sart anp Minine Company, 
Livonia, N. Y., November 3, 1890. 


The Honorable the State Geologist, Albany, N. Y.: 

Dar Sir. — We are engaged in sinking a shaft 12 by 24 feet at 
this place for the purpose of mining salt. The depth of the shaft will 
be about 1400 feet, and we have to go through from 600 to 700 feet 
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“ 


of shale rock, and about the same thickness of lime rock, consisting of 
a stratum of Corniferous and also of Helderberg. Both the shale and 
the lime rock will contain many interesting and perhaps valuable 
specimens which your department may desire to obtain, If so, we will 
be glad to aid you in securing them, and to render you facilities for 
examinations of the rock formations if you wish to make them. 
Respectfully yours. 
(Signed.) M. L. TOWNSEND, 
Vice-president. 


To this letter I replied, thanking Mr. Townsend in behalf of 
the State for his interest in the subject and the consideration he 
had shown, and expressing myself very desirous of taking advan- 
tage of his kind offers. In reply to my letter I received the 
following: | 

Lrvonra Satt anp Mintye Company, 
Livonta, N. Y., Movember 10, a 
Hon. James Hatu, State Geologist: 

Duar Srr.— Answering your inquiries of the sixth instant, I beg to 
state that our shaft is now down about seventy feet, and we have just 
entered the shale rock. We will be somewhat delayed for a few days 
in the erection of machinery, but in about two weeks we intend to be 
blasting in the rock, and to continue the work day and night. It will 
take about two years to complete the shaft. 

Respectfully yours. 


(Signed.) M. L. TOWNSEND. 


I brought this subject before the secretary of the Regents, 
with my own advocacy of the work, but as there appeared to be 
no money available for such purposes nothing was done. The 
subject was again brought before the Regents at their annual 
meeting in December and the following resolution was offered 
by Regent Harris at the meeting of the committee on the State 
Museum, the same being afterwards voted unanimously by the 
Regents. 

“That the Legislature be asked to appropriate $1,000 a year 
for two years to meet the expense of securing specimens and 


making records of the geological formation in the shaft to be 
sunk 2,000 feet at Livonia.” 
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A copy of this resolution was sent by Secretary Dewey to. 


n of the committee of ways and means of the Assembly _ 


S _ the supply bill no action could be taken. Subsequently a bill — 


; i v, af 
__was introduced into the Assembly* providing for the completion — 


the work on the Livonia salt shaft, in the following terms: 
“To enable the State Geologist to accept the offer of the. 


aah 


_ yalue found in the salt shaft, covering 19x22 feet, which the 
company is now sinking to the depth of 2,000 feet, at Livonia, 
___ the sum of $2,000.” . = 

a oo The bill after having passed the House was met by the dead- : 
ee lock in the Senate and failed to become a law. I then proposed © 
__ to expend, for the purposes of the Livonia shaft exploitation, the 
__ money which had been apportioned from the general Museum ' 
__- appropriation for the geological and paleontological work of the | 
year, which sum I was informed was about $800. | 
I then went to Livonia to examine the situation and facilities 
3 __ for the work, and after some preliminary arrangement with the 
a manager of the work I sent for Mr. D. D. Luther, of Naples, 
- with whom I had had previous correspondence regarding the 
‘ undertaking. I made an arrangement with Mr. Luther to remain 
: 
. 


on the ground and to examine the rock as brought out of the 
shaft; to keep a record of the progress of the work ; to note the 
nature of the rock passed through, its changes of character and — 
_ to collect the fossils from the same, recording their relative depth 
from the surface, and other facts of interest or importance. 
. Unfortunately for the completeness of our record, the work in 
_~ the shaft had already progressed to the depth of 350 feet before 
this arrangement had been consummated, and we have only been 
able to collect the data for that portion of the shaft from the mate- 
sy rials upon the dump. However, we have ascertained that after 
| passing through about sixty-eight feet of drift material (clay and 
gravel) the rock excavation was begun in the upper part of the 
Genesee slate, and the materials obtained from the output have 


been sufficient to complete the record, ina general way, to the 
SEE ET ce ee 
* Assemb!y bill 1441. 
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‘arch 10, 1891, but as the committee had already reported — ee 
f the Paleontology and the Geological Map and making provision 


Livonia Salt Company, to allow the State without charge to make M 
records of the geological formation and to select specimens Of IN 


4 


PA 
ao 


re 


Temyeeoy es 5) Lt thee 


A 


ike | 


3296  Forry-rirru Report on THE SvaTe MuszvUM. 


point when the daily observations of the work began from the 
actual excavations in progress. The shaft has now progressed to 
the depth of about 750 feet, and we have full records of the strata 
passed through since the last week in May of the present year. 
Large collections of fossils have been made and twenty-eight boxes 
of specimens have been sent down to the State Hall. Some of these 
boxes have been opened and the contents examined, as noticed 
‘in the accompanying communication from Prof. Clarke. The 
final result will bring to the Museum collections a large amount 
of material from authentic horizons, and the observations made 
during their collection will show the vertical distribution of the 
species, and give us important information regarding the condi- 
tion of the seabottom and the accumulation of sediments during 
this period. ; 

It has not been thought desirable to compile a section of the 
rocks, with notes on their contained fossils, at this time, but the 
accompanying list of species will give some information of 
interest. This work when completed, and the fossils compared 
with the nature and succession of the deposits, will form an 
interesting chapter in the geological history of the State. 


i 
| 
> 
' 
‘ 


LIVONIA SALT SHAFT, 


Fauna of the Hamilton shales from the base of the Genesee, at | 
225 feet to a depth of 350 feet. Rocks soft, compact bluish shale, 


crumbling rapidly on exposure; with occasional very thin calca- 
reous bands. ; 


Abundant and characteristic. Dignomia alveata, 


Phacops rana, 
Cryphaeus Boothi, 
Homalonotus Dekayi, 
Glyptodesma erectum, 
Ambocoelia umbonata, 
Lingula punctata. 


Common. 


Platyostoma lineatum, 
Aviculopecten princeps, 
A. scabridus, 
Actinopteria decussata, 
Grammysia arcuata, ° 
Spirifer mucronatus, 

S. audaculus, 

Chonetes scitula, 


Streptelasma rectum, 
Michelinia stylopora, 
Polypora multiplex, 

Stictopora incisurata. 


Occasional. 


Proetus macrocephalus, 
Orthoceras nuntium, 
Tentaculites bellulus, 
Styliolina fissurella, 
Platyceras subrectum, 
P. symmetricum, 
Aviculopecten scabridus, 
A. exactus, 
Pterinopecten undosus, 
Lyriopecten orbiculatus, 
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H Grammysia alveata, L. ligea, 
; G. bisulcata, L, densa, i 
, Palaeoneilo tenuistriata, L, sp. nov., , 
P. fecunda, Fenestella sp? 
P. plana. Glauconome carinata, 
Strophodonta junia, Heliophyllum Halli, 
8. inaequistriata, Amplexus intermittens.. 
Streptorhynchus arctostriata, Rare. 
Y, Productella spinulicosta, Bellerophon Leda, 
: Spirifer Marcyi, Aviculopecten ornatus, 
Atrypa spinosa, Modiomorpha macilenta, 
Leiorhynchus quadricosta, M. concentrica, 


Modiomorpha concentrica, 
Goniophora angulata, 
Cypricardinia indenta, 
Tellinopsis subemarginata, 
Orthonota undulata, 

O. parvula, 

Microdon tenuistriata, 
Prothyris lanceolatus, 
Atrypa reticularis, 
Athyris spiriferoides, 
Spirifer sculptilis, 
Tropidoleptus carinatus, 
Strophodonta perplana, 
Pholidops Hamiltoniz, 
Orbiculoidea media, 
Lingula Delia, 

L. maida, 


Lunulicardium? sp. nov.,. 
Cryptonella planirostra, 
Terebratula Ontario, 
Strophodonta concava, 
Chonetes coronata, 

Orthis Vanuxemi, 
Orbiculoidea humilis, 

O. grandis, 

Goniatites uniangularis, 
Leptodesma Rogersi, 
Spirifer granuliferus, 
Pentamerella papilionensis, 
Favosites Argus, 

Reptaria stolonifera, 
Chae! ces fruticosus, 
Dictyonema Hamiltoni, 
Platycrinus sp 


The included thin calcareous bands contain 


Proetus macrocephalus, 
Platyceras symmetricum, 
Actinopteria decussata, 
Spirifer fimbriatus, 


S. granuliferus, 

S. medialis, 
Lichenalia vesciculata, 
Stictopora incisurata. 


Before commencing the shaft a boring* was made through the 
strata to the depth of 1,507 feet. The records of this boring are 


as given below: 


Olay, gravel and sand.......... 


Shale rock..... aicade sant ginisiaks 
Sand rock .......cseeeeee ae 
Shale rock......... neha We armen 
Corniferous limestone (flint rock) 
Hydraulic limestone ........- 


Feet. Feet, 
eiafaiere a dieiehe (ode cetvislelel oie 56 56 
APRA Ac Ana weeee 464 520 
Ona Oi Source gcc 10 530: 
reeks SEE sieaiseits pa OUs 832: 
MCh oreucl shinee dicasceniene i733 965: 
45 1,010 


en 
*The locality of the boring is about 1,000 feet distant from the shaft opening, in a northerly 


direction. 


. 


) ‘ | . . ee : 
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Feet. Feet. 
MW AIMCR HOMES fo! «210 cbt dae apna eee scour eee re eae 3134 1,3234 
Shale and Balt... .... cee scbes sereescrssceenweens 114° 1,335 | 
TRIPE SLE E ou etalk oo ct tak tite bit octet ate calc te 7B, eb Is ip babetan ayaa stn losiete 85 1,370 
Salt-and shale. 0... eee eee ect re ns een name 8 1,378 
ME PON GALL. oie cesera-s.i chek al etn anew ok 2 my <rnin olga Sy te 15 _ 1,395 
Boftishalev. \ Wesco alee eee tcatitale ipa) oo) yee kaa eee 116 =1,507 


The bottom of the shaft is now nearing the base of the 
Hamilton group, and we may expect within a few days that the 
Corniferous limestone will have been reached. 

The observations made in the progress of this shaft will serve 
not only as a guide in other similar works to be ‘undertaken in 
the salt bearing area within the State, but they will serve to 
prove the nature and thickness of some of the strata in Central 
New York, which can not so well be determined from the 
exposures on the natural outcrops of the formations. 

Should the work in the shaft be continued and kept up at the 
rate which it has been going on during the past ten months, 
the final result may be reported before the end of 1892. 

The money made available by the arrangement already men- 
tioned proved to be only about $600 and at the time of this writ- 
ing, expenses had already been incurred to more than that 
amount, and some other means must be devised for the continu- 
ance of the work. 

In my report of last year I gave a pretty full account of the 
condition of the work upon the Paleontology of the State, 
volume VIII, pt. i, being then in press and printed to more than 
250 pages. The printing was continued till February when 
there were in type over 300 pages and the remainder of the 
manuscript in hand or ready for the printer. At this point the 
printing ceased, ostensibly for want of means to go on with 
the work, the money originally appropriated having been 
expended, and since that time till the present writing no arrange- 
ment has been made for the continuance of the work. Had the 
printing gone on from February as in the preceding few months 
the volume would have been published in April last. It is cer- 


tainly a great misfortune to the author and to the State, as well 
as to the entire scientific public, that the publication of this 


work should have been so long delayed, when the expenditure of 
$1,000 would have completed the volume. 


ee ie Spee ee 


% 


recul: istan: 


en occupied in bringing together and preparing material in 
way of collections; the general bibliography and the special 
assions upon the genera for the second part of volume VII. 


atter has been paged. | 


oe 


ninety pen-and-ink drawings for the text have been made to show 
the structure of the spirals and loops, etc., in various genera. 


~ numbered as follows: | % 
Per tnnttioolnias 1 TL, 1; IV, TVA, 1VB, IVO,IVD, IVE, 


p Iv, lVG, IVH, IVE. 


TL, Articulata: V, VA, VB, VO, VI, VIA, Vil, VITA, VIM, 


| IX, IXA, X,XI, XIA, XIB, XIC, XII, XIII, XIV, XV, XVA, 
| XVB, XVI, XVII, XVIIA, XVII, XIX, XX. e 

e)-* With the exception of Plate XX, all have been printed, and 
that one lithographed and proved. . 

‘Of the plates to accompany part ii, the following have been 
printed: XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, 
XXVIU, XXX, XXXI, XXXII, XXXII, XXXIV, XXXV, 

XXXVI. as | 

ie The following have been drawn on stone and proved: XXIX, 
> XXXVU, XXXVI, XL, XLVILL, and the following are litho- 
a graphed but not yet 
4 


St XLVI, XLVIL. a 
-— -The drawings on hand are sufficient to furnish the lithographer 


with four plates, and a few additional drawings will be sufficient 


q | For the full illustration of the volume it 
enty-five plates in addition to 


these, and will necessitate the making of from 400 to 500 new 


a to complete ten more. 
e will require from twenty to tw 


drawings. | 
Bs 1891. 42 


s already stated, volume VIII, part i, has been put into type 
ver 300 pages, and will be completed in about 350 pages — 
clusive of index, which has been prepared as far as the printed q * 


‘ SNe “Of the text of volume VIII, part ii, 207 manuscript pages have ‘ 
E s ‘been prepared. This is equivalent to about 125 pages of printed 
matter. Nearly twice as much more will be required to complete — 

the discussions. In addition to the manuscript prepared, about 


Volume VIII, part i, will contain forty-two lithographic plates, 


proved: XLI, XLII, XLII, XLIV, XLV, 
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Tue. Fottowine 1s A List or Preparations oF Sprrais, Loops 
AND HINGE-PLATES. ; 


[Made by Prof. J. M. Clarke, for volume VIIL., part fi.] 


1. Spirifer radiatus .....+....<.. 3 

Ms INCUIBIS.s', apc. ete oele e late a 1 

Bose WHIGNEYA sis xcs. «fle eons ieee a 

4, §. perlamellosus............- t 

DES OTesteS hy ch ane Scales es cae 2 

6.) S. subumbona..:... 05... «0.0. f 

Tea ONIAGALOMBIS! .. «sos ol cniea 2 

URRY OLIGHES (aici cise s.s¥els) aueleie'a'wiega 2 

Oe Superplexus is ).24..0sn6 56 2 
ICES SCG Ansaet oh Ry otal eeu eee yy yor 14 
MS ReTORATLUS ke t.).t.s)a'lo stelcletares 8 
WSIS MULeCNOBUB's<..aicca uct an.oaeige! 26 
AD AL PCUMACUS, vo. sree se ee eyls 2 
4a Syoranulifervs ssc. cele © 1 
15. Ambocoelia umbonata....... 10 
16. Crytina umbonata .......... 5 
17. C. Hamiltonie.............. 7 
18, Athyris spiriferoides .... ... 8 
HOLA s SULDIRILGAN.. sistent tiriahien 12 
AURA CONS RStA. > % ciscorce us aien's 7 
BE MARAT DOUG. cactste ote At Glen ei Sak 
Rar AmUPINUClOR.s ais.crjieyeetleh ehisice 8 
DOW A EROVBBIN: ster Acsmicienae © aiden: 1 
24, A. subquadrata. ...,....... 5 
RONeA CONCENTICAL +, is 2 os ees a 
PB MASISP) 0.9425 rei suas Slavaier ss rade wine eed if 
BI MAN NUR rs'd ae elena sedate 38 
DORA PATIPEM CA cy cies user ea Ns 1 
29. A. sublamellosa ............. 2 
BORA SS Vibcatad nce. ioaeas aecteteuint 16 
Bl Merista Sp... cocalscnsnceties 4 
BR MT SCAlDFUMI Nai salen sce ere 1 
33. Meristella nasuta............ 2 
84. M? cylindrica .............. 1 
MENU CS TAL GE ED a4 shy ayanaa fererstolene Oates 14 
86. M? naviformis.............. 3 
Cie MP Della ar: stvsn uses toons 8 
BS cM \ELASKATION |) heer aveiealerstel cisiaas tt 1 
BO SM ee DOTS heinvsccctommmcatestneten 12 
A0, MD Barrisivcaidstin setasedh omen il 
AIIM TAVIS cao Sewer eactoee 2 
AS. M. lenticularis ....5 .....6.5 1 
43. M? intermedia........4..... 2 
44, Meristina Maria............. 15 
45. M. rectirostra.. oii ssc ese se 4 
46. Pentagonia unisulcata....... 4 


47. Charionella scitula.......... 4 
48. Bifida lepidas, 5.204. -5-06e5 5 
49. Kayseria lens.,...........-- 7 
50. Hindella Prinstana.......... i 
Bl? A. anibonatarc.s.. sears oe 3 
52. Nucleospira concinna........ 12 
58. N. -ventricosa 2S, .2c-ee sie ates 2 
$4. Ni pisiformis. < ...- 25. <cgsnhe oS 
56. IN. elépans a. ois. oUsueee 1 
56. Retzia Adrieni.............. § 
57..R., Bartandiiscsc...cosee ae 4 
BB. BR.) CVE. wo ance 15 
BO: RP SOWLIMA poets are bacteria ae 1 
60. R? longirostris.............. 2 
61. Rhynchospira formosa....... 6 
O20 Re Sptias Ses rege sebeaae 11 
63..Trematospira camura ....... 
64.;'T? Deweyt. os panes see 
GD:=D? hirsuta (nde eee 

66. LT. multistriates 7+. 

GY; To pertoratas, .<. wasacie eee ae 

68. Eumetria Mormoni.......... 

69. E. Verneuiliana............. 

70, Bis VOTE 2 shui: | aetna 

71. Atrypa reticularis,.......... 

72. A. marginaligy.< ccs. ene 

18. Al SpINOSA is caee Geet eee eee 

4.) A2 bisulewtar eye. canes 

75. Zygospira modesta.......... 

46... Z. Erraticais.). 2. eaoe ere 
7%.°Z.. recurvitostrals..!. 2. een 

78. Z. Kentuckiensis ............ 

79. Z. Anticostiensis ..:......... 


. Coelospira? Camilla.......... 
+ CLCONCEVEK tamer eee 
. C. acutiplicata 
. C? imbricata 
. Leptoccelia fimbriata........ 
. Koninckina Leonhardi ...... 
. Rhynchonella Indianensis. . .. 
. R. neglecta 
. R? cuneata 


. Camarophoria Schlotheimi .. 


Cr eC a ry 


a er 


Ce eC ee ee er 


. Anastrophia internascens. ... 


Of eucharist: ot uae keetee 
. C. calcifera 
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98. Triplesia lateralis............ 4] 99. Dielasma bovidens ...... ... 2 
94. Rensseleeria mutabilis ....... 3| 100, Vitulina pustulosa..... ate CORR 3 
Bea TASITOSSEM A siclsleie tebe cccloeein g|101. Tropidoleptus carinatus...... il 
96. Terebratula sp?,............. 4/102. Eichwaldia reticulata ....... 2 
SMR ML VANE lee. ties weet bene 1 
Re antliapikéiostea: 2. 3 TRObal seat be eon ee meaty do 


A LIST OF THE GENERA OF THE PALAEOZIC 
BRACHIOPODA, | 


giving citations to. the printed portion of the Paleontology 


of 


New York, volume VIII, part i, to the manuscript deter- 


minations for parts i and ii, and indicating the genera to be 
discussed in the remainder of the work. 


(Terms regarded as synonyms are in italics and unnumbered.) 


PART I: VOLUME VIII. 


Brachiopoda Inarticulata........c.cceseesee center cere e cence Lee 
1. Lingula, Bruguiere, 1789........... eevee eee ence een en en cence ne 2-18 
2. Dignomia, Hall, 1871....... 2.6. e eee e cece cece c cee eee tener tes 14 
8. Glossina, Phillips, 1848 ........... esse eee cence teeter e nese ees 15 
4. Lingulops, Hall, 1871.2... 20... ... 0 ce cce eee cence cen e tee cereeenene 18-24 
§. Lingulasma, Ulrich, 1889.............-. sce see eee eet ee etree er eenes 24-28 
6. Lahkmina, Gthlert, 1887 ........... cece e eee eee crete eens serene 28-30 
IE PIWUOLO LLU EO aac seine sole suai Sie gieth nse sis miowes arajele: Mb leiniele eae enseimieiate 80-33 
%. Trimerella, Billings, 1862. ........-.:.cse seer eee e eee eee e renee os + 88-36 
8. Dinobolus, Hall, 1871.1... 60. ce cece erence ences eee e teens eee seneee 386-40 
Obolellina, Billings, 1871. 
§. Monomerella, Billings, 1871............ ce ece cece e eee ete e eens 40-44 
10. Rhinobolus, Hall, 1871. ....0 00sec ence be tenes nee ne een ees 44-46 
Observations on the Development and Function of the Plat- 
form in the Inarticulate Brachiopoda,..........-..+++s.s0 46-55 
11. Lingulella, Salter, 1866... 2.0.00... eee e stent ence cree enter eee eeee » 55-59 
12. Lingulepis, Hall, 1863 . 0.0... cose cece cee eee e tren r ener tees ee ees 59-62 
18. Barroisella, gen. NOV......-0+e seco eee Sole AL RARE De ners 63-64 
14, Tomasina, ZeM. NOV... 2... veces eee e reece eee e nee e neers ees e enn nes 65 
15, Obolella, Billings, 1861.............eese cece eee ee eee ee serene serene 66-73 
Dicellomus, Hall, 1871. 
16. Leptobolus, Hall, i871...... 0... . sess cees tence ener seen ere eeen nes 73-75 
Tee Mikania, Ford, 1886... 1.5 cede eee e eee eee seen neo eseeg trees 75-78 
18, Paterula, Barrande, 1879..........::seeeeeeene tees tes e ete e nines 78, 19 
19. Obolus, Hichwald, 1820.0 .0 0.0... cece cece eens cet eeee ceeneeee 80, 81 
90. Aulonotreta, Kutorga, 1848......... sce eee ec eee eee ee reece eee ees 82 
21. Schmidtia, Volborth, 1869. ..........:eeeeeee reece ee eeeees Fe AT ec: 
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he PAGE. 
22. Monobolina, Salter, 1865.;.......-..++++5 Scrae hele Bott ee enero 88, 84 
28. Neobolus, Waagen, 1885........c.sceeesececn rere cn ener ese esnesanens 84 
24, Spondylobolus, McCoy, 1858 to adetie pales YS SSPES ke o vee eee pete aes 8h 
25. Mickwitzia, Schmidt, 1888......... Apel Mare stl eT oh chemtaaidie totes 86, 87 
26. Schizobolus, Ulrich, 1886.............-+++- 2 one asautehs Meenas .. 87-90 
27. Discinolepis, Waagen, 1885.......-....eeee eer e cence ee eee reese cess 90 
28. Kutorgina, Billings, 1861...... RP ptr POR ars ee Miwscace sees 90-94 
29. Schizopholis, Waagen, 1885. .........6ce cece eee eee e se eeeeeeeerees 94, 95 
30. Volborthia, Von Moller, 1878.........0.sceseeccereeeeceeensaneens 95, 96 
Sti phidea, Billinigs, 1872-1)... os-oe- a. a atae <aichanna cia ee age enee 97, 98 
32. Acrothele, Linnarsson, BUG. eee cece een ener eensee Sees 98-101 
3s. Acrotreta, Kutorga,; 1848.20.05 225 oS e eo g Selene dinlen ste oyele siciis @ ecleinis 101-104 
BAP CONOUTOLA RW ALCO, 1880 sata or <ie ste Lasjs w opsh = fe latinia pyausigihs vislel piels =a glare 104, 105 
35. Discinopsis (Matthew) gen. nov............e2seee nese eee pesos 105, 106 
$6. Linnarssonia, Walcott, 1886.:.  . 20.5... 22. + 2. toe ewccenencesssene= 107-109 
Si Mesotreta, Kutorga, 1848.0.) 255 fees pas Weenie ele saci g = shee eles a 109 
38. Siphonotreta, de Verneuil, 1845.25. 00... cece eee eee eee rete eens 110-1138 
BoSchizambon. Walcott; 1884 ...5..0checcs 4 sos <a tiep es ieee eens 113-117 
40; Keyserlingia, Pander, 1861 ....... 2.5.0 enweeceeecn ses eseer- :... 117-119 
Ai ertelmergenia.- Pander, 18012 05. s\. 6 sake ve ale eisai mi ociniwnl aioe) on cite ere eae 119 


Discina, Lamark, 1819; Orbicula, Sowerby, 1822; 42. Orbiculoidea, 
d@’Orbigny, 1847; 48. Schizotreta, Kutorga, 1848; Orbiculoidea, 
Davidson, 1856; Discinisca, Dall, 1871; 44. Lindstroemella, sub-gen. 
nov.; 45. Chlertella, sub-gen. nov.; 46. Roemerella, sub-gen. nov.; 
Discinia of Authors. (a) cei. ws ccst\eren Give oles See anes eres ee 120-137 


47 oTrematis, Sharpe; 1847! sx..ccen see wow Cosise Salas ea RiL Oe Cieiere chloe 138-142 
Orbicella, d’Orbigny, 1847. 
48. Schizocrania, Hall and: Whitfield, 1875..........-....000.- eee eeeee 142-144 


40 Gramig. etzaus, “LIBEL. < Calis « gicte.0k citrate eiaielnnelembalsed cba Neen 145-151 
Choniopora, Schauroth, 1854. 


Pseudocrania, McCoy; 1851.5 <cuisw ch eicns ers stersteiashe oc oe 151 

60, Palacocrania, Hichwald, 1860)... .02.k «teenie ieinin circles aor 152 

61+ Craniella, Cihlert,. 1888. ).05 0. cos os cee e.e's cierokete etna greats steer 1538 

52), Cardinocrania,y Waagon,, 1880). sc. .5 os « ere oe dates lelotetete Nae ie ame 154 

Dee HOMGOPS,, Hall; ‘L8GR. vivre ia palo civnekin sia oiereinterarai st anth ess tela ene ies eal caer 155-159 
Craniops, Hall, 1859. 

Note'on Orbiculoi dea... ici. 0.5.0 0.a2hes walelee's slebertrore te Gop sr eu ueiatete ie aeons 160 

WMONCIUSION A .soFo as ds ws inte seen epete eel Rieke s iercleactens ohana TS aie aia eee 161-170 


SuPPLEMENT To THE BRACHIOPODA INARTICULATA: 


Descriptions of New Species referred to in the preceding pages 
or on the accompanying plates. 


PAGE, 
(t) Lingula: comptai, 5/2)... ocisiers utile winceieieihelsialabetntteleiektaeiseh iain etcetera 171 
(2). Te, BOUGOM A 02.0 Fe 28 sis ale Un ois pleat hoarse a ohare Sena ae eee eee 171, 172 
(8) Tas flaoedlialad s-... sieve ais ichu's a5 ieistos aerial ofl eletone relate apey one Rete ecole] Oya ae sae eae 172 


(4) ‘le paracletugit.nacent cen deetnens », dibie e\etavis inenataeiatalsisl aber stat atthe a tceat nce aeae 172 


is 5 alas ae, = te t alee < ~~ _. 
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: . PAGE. 
4 (5) L. taemiola (nom, NOV.) ......ssseeeene eee ee ese nene enone sees ents ere i. 
4 (6) L, lingulata . 2.00.6. se eee e eee cee n eter e eens cees CaS, J TNE SP oe 173 
(1) Lingulops Granti.. ...:...-...-sereeeee ne tpeerecneeses peter ae 173 
J (8) Monomerella Greenii ........ 0... scee sees eet eeneee seer ee enenenc ess . 174 
RM RPT sacs 5 xia Koning Sapa nte nin oui pn wa ye Ore tah e a mao 174, 175 
; (10) M. Ortoni........-+--+.5++ DRS a6. ee elevates Sauaated ese ies ee el nee ae 175 
bay DT, BELL a. ooo b v= eiaid wns o> le een ein von wl ork o sion g 28 Aina oe 175, 176 
2 (12) Rhinobolus Davidsoni.... ....+.-++ereeeeeeseeeeesere sess "on TORE 176 
2 (18) Siphonotreta (?) Minnesotensis......5.-.-scee cree c cess e neers snes ences 177 
(14) Orbiculoidea (Schizotreta) ovalis ...-.-.++..seereeeen stresses sreeeees 177 
(15) Orbiculoidea numulus .........+++2s0teeceerteerseress snes sees ste ns 178 
PG) ICR ZEEL. <5 no ves» fag bea esr ay tes seg gm aa azarae 178 
(17) Lindstroemella aspidium .......+2-++-es+rreeere teens netssees 178, 179 
(18) Schizocrania Qo UGHErbi sais co sists. arciniiais o\e 9 este ew wiaye's  sleinyaiioverole eVesnue punta 179 
(19) Schizocrania (?) Helderbergia ......scee05 coe wteceesseweseseres 179, 180 
(20) Crania agaricina..........20csieves stoner ee ner este sr eeetemenss esos 180 
Pere pitched. c2 =.» 2 linen gs fa80 rej oh S ae" oF 208 se aA a 180 
EPPA PIMGORE Sea's, tavcce ess Shisamrig ess om dna Se nataer Ad hte eae a ee 180 
Pee ee favincile 215 acne sca o'e soins Her ecy een cencens apostate Rose e aes 181 
(24) Craniella Ulrichi ....-.+.-+-1-sseereereretesreesees ris iho et Sacer 181 
(25) Pholidops GHIGCOlEG oak sale siuleivinivleiolole ss ely) /ouerevferel'*"e.n.r'e) 2-2 ies Srohel peueiensoees 182 
(of) P, pating.........- cesses et seen ere eeen tees BARC Lape UnROter aks 182 
Supplementary Note on the Genus Kutorgina ........+++++sseersteee 183 
IL. 
Brachiopoda Articulata ...........s.sseeer rene es est eeeees 185, 186 
Orthis, Dalman, 1828 6.22. se eeeeee ees we eee tee ereresen cross _. 186-192 
54, Orthis, Dalman, as restricted.......-++++seserrrerreeres Ey iuisnr 192-194 
a Orthambonites, Pander, 1830. 
55. Plectorthis (mom. Propos.)....-+ +++ seeseederrserst sess seessee es -; 194, 195 
56. Dinorthis (nom. PropOs.)..-.-++++e.55 seressset ett Agee stapietere alee 195, 196 
57. Plaesiomys (nom. PLOPOR:) Wioas'senit mines aeeeere see keene cas 196, 197 
58. Hebertella (nom. propos.)......e2sereer reer ssersess setts eres ses 198, 199 
59. Orthostrophia, Hall, 1888-.......5 ssserese rerereseste Lae 199, 200 
60. Platystrophia, King, ARON ere IR cis cicsas susie sre erelcveny myove or otstrvmae aye tee 200-202 
61. Heterorthis (mom. PEOPOS.) orev a cxisins covem des ne mes d ea seg ence mess ys 202, 208 
Pol Pilobites, Lann6, 1EID ic oee sn enes tee sweeee tees essere sence 204, 205 
Dicoelosia, King, 1850. 
63. Dalmanella (nom. propos.)..+..sessereeerereres eres ensssse esses 205-207 
64. Rhipidomella, Ghlert, eh ene ube reinteenic de ornate toro pocimonicn tht 208-211 
65. Schizophoria, King, 1850.........--+ ssrsevrecestees estes teres: 211-213 
66. Orthotichia (nom. DEODOSY tree Meese tenes ant seesaw? 218, 214 
67. Enteletes, Fischer de Waldheim, 1880 .......0---sseernceese esses 214-217 
Syntrielasma, Meek, 1865. 
Observations on. OCtiisseag .-ecios es ayes reer eee her sree se cestnsss 217-220 
List of Genera and Species. ......ss+.+s ser eersretererererer sees 220-226 
. 227-229 


Supplementary Note on Orthis ....c0 see cece eee e nee neon se 
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Si, Meokella, Whiteand.St, John, 186822. «5.5 secu saeslaaisinea sian 264-266 
$2. Streptorhynchus, King, 1850....... 22.10. ceeeeneeeesccensence 267, 268 
Soe eriplecia, Palle 188s J .rccicte' xine wie sleige@ieie ein s eiviarastasslapeteialelsnteitealg 269-271 
Dicraniscus, Meek, 1872. 
Sto Mim@eune: Barrande, 1879, ck. ote stem nie Seki ties Rds aii elas eras 272, 278 
SAM SiKED LIS, DAVIGSON ekGOly./.'ctake [om es) apataivinie oleveleliaislelaiais lap etele< «ieee tte 274 
So heptacna:)Dalman, A828 init seis, soele p tosieiiny soe eee ene 276-280 
Leptagonia, McCoy, 1844. 
SPs RALNESA WING) COM. MO Visiec.e-c st Riess a areal ciaice alee eisiaiere aaah Ciera ee 281-283 
88. Stropheodonta, Hall, 1852........ RONG tr eS Fo Sto Reh 284-289 
89: Pholidostrophia, sub-ens NOV. fy vce eels anise ee alanine 287 
90:, Leptostrophia, sub-Zen. NOV. <<... cas caine «cleus se eereis od uiele 287, 288 . 
Oi Brachyprion; Shaler; 186B%. oc nie. sis cists 'slv are eisioinie clahet ete setae 288 
99; Dowyillina,, Giblert: S87. 1... «caesunss cea G tveira iii atane nets 288, 289 
SS. (Strophotiella, Hall, 1879, oi... ccc: sakes stan tenes = ease oes galley proof. 
94, Amphistrophia, sub-gen, MOV. .........cceesvessceveves do 
95. Leptella, gen. nov..... Bik wid sisgic iss .ore Blo cnwis lonele ete eee ate ava do 
96. Lepteenulopsis, Haupt, 1878 Ce )izss scorch hare has erterae eee do 
O7, Frlectambonites; Pander, 1880... .).....«.2 5000s aecuvkemesemeie do 
98,  CHVISHANIA, VOM, NOY. .....cio nists o «e's e sisidi a sae Ree Rene do 
99-.sLepteanisca,, Beecher, 1890), .t.c.:. saws aeieles sili aeieeaie do 
100, Davidsonia, bouchard,. 18405... catecs a chan sere ene eee do 
101, Chonetes, Fischer de Waldheim, 1887....................2- do 
102. Anoplia, sub-gen. nov ..........:..e.000- i) nvnaacanaeie do 
108: -Chonetina,, Krotoyw, 1888 <. s:...asnerceyloce reiterates reaintewe do 
1047 Chonostrophia,, Sens NOV, weer cc oetsamey cae enlenienanieeen ieee do 
LOG CHONOPeChUE, BEN, MOV... aie rereace Unite eran Ore ane ater aie do 
106; Chonetella, Waagen;, 1884 (01k eae ee do 
Lie Strophalosia, King; 1844 20. casa sectie teins ca item chelate do 
Leptcenalosia, King, 1845. 
Orthrothrix, Geinitz, 1847, 
108.5 Daviesiella,. Waagen, 1884.05 Citic «can sens cone nee do 


. Billingsella, gem. NOV, ........sccevesscccsceuecnaccesceceees , 
. Protorthis, ZeM. NOV .....seceeeecersesseees Baines veers is svat 
. Clitambonites, Pander, 1880 ..1........cccccceeeenecce  seeereens 


. Hemipronites, Pander, 1830. 

. Gonambonites, Pander, 1840, 
. Polytoechia, sub-gen. MOV ......e. seer cece cence tere rene neeenns 
. Scenidium, Hall, 1860............ceccccccneeecness cer eecceseees 


Oe eae ke ee ee 


Orthisina, d’Orbigny, 1847. 


Mystrophora, Kayser, 1871. 


» Orthidium, gen. NOV > <....2... cece edeeccenseeccepescceeecscvawe 
. Strophomena, Rafinesque (de Blainville), 1628 no.8 3c pecan eee 
. Orthothetes, Fischer de Waldheim, 1880 ......... ...++-e-eeeees 
. Hipparionyx, Vanuxem, 1842........... ects eee cee nets eee e ences 
“ Kayserella, gem. MOV.......- ss. ceeeensceenerccecescercerecsess 
,, Derbya, Waagen, 1884.0. 0... cee cee tae cna eeces wong esesenss 


Sere oom ee reser er nese esesnse 


saee 


do 


ee Se 
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4 110, Productus, Sowerby, 1812...........eee eee ee eer eens .... not printed. 
4 111. Productella, Hall, 1867..........-se cece eee cere es Ra ee aoNs do 
, 112, Marginifera, Waagen, 1884 .........seree reese erence re ncees do 
F 413. Proboscidella, Gihlert, 1887. ....... sce cece ence eens eee ee ees do 


| 114, Btheridgina, Cihlert, 1887 ......... 66020 ceeseresece ners nes do 
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. 115. Spirifer, Sowerby, 1815.........---++- In manuscript subject to revision. ms 
116. Delthyris, Dalman, 1828.......... do do 
Trigonotreta, Koenig, 1825...-.... do do 
Choristites, Fischer de Waldheim, ; 
LSAT oo pinnae oer his aS elcean area 8 do do 
Brachythyris, McCoy, 1844 ....... do do 
Fusella, McCoy, 1844.....+.+00000% do do 
117. Martinia, McCoy, 1844..........-- do do 
118. Reticularia, McCoy, 1844 .......-. do do 
119. Martiniopsis, Waagen, 1888....... do do 
120. Cyrtia, Dalman, 1828..........-+++++ do do 
121. Spiriferina, d’Orbigny, 1847 .......--. do : do 
122. Syringothyris, Winchell, USGBe exw carer do do 
123. Cyrtina, Davidson, ASBB Strat are ew saree do do 
124, Amboccelia, Hall, 1860.......  ..++++ do do 
125. Metaplasia, nom, Propos.......+-+++++ . do do 
426. Meristina, Hall, 1867 ..........+.-+.++- do do 
Whitfieldia, Davidson, 1882 ....... do do 
427. Whitfieldella, nom. propos......--.++- do do 
128. Hyatella, nom. PropoS....-+.++++++s+s do do 
429, Merista, Suess, 1851 ......5-. se eeniee ee do do 
Camarium, Hall, 1859 ...... -..-- do do 
130. Dicamara, NOM, PrOPOS.....+e,-eesee> do do 
431, Meristella, Hall, 1859.........+--+.5-- do do 
132. Charionella, Billings, 1861 ..........-- do do 
133. Camarospira, NOM. PYOpOS.....++-+--+ do do 
134, Pentagonia, Cozzens, L846 Sonia eake do do 
Gonioceelia, Hall, 1861 ........... do do 
135. Athyris, McCoy, 1844.........+++++er5 do do 
Spirigera, d’Orbigny, 1847..'.....- do do 
Euthyris, Quenstedt, 1871.......-- do do 
186. Actinoconchus, McCoy, 1844...... do do 
187. Cliothyris, King, 1850 .........--- do do 
188. Seminula, McCoy, 1844.........-- do do 
139. Spirigerella, Waagen, SSBF ees 5 do do 
141. Kayseria, Davidson, 1882 .......--++++ do do 
142. Bifida, Davidson, 1882.......-+-.+++++ do do 
143. Nucleospira, Hall, 1859.......++.+-+: do do 


444, Eumetria, Hall, 1864 ........-++-+s++ do do 


E arazy ga, nom. Leepoe a trea le 


ast Rhynchospira, Hall, 1859.. — do 
<A Ho be Homeospira, nom. mone ae Aare at tees do- cy 
M188. _Ptychospira, nom. propos .......+-+- do de Fp 
Bae 5 158. Uncinella, Waagen, 1883 ...... Manet eae do =. “EO 
154. Uncites, Defrance, 1825. Peeee eer ee . do te 
155. Hindella, ‘Davidson, 1852 ...........-- do. do- 
156. Dayia, Davidson, 1881........--.--+++ do weer” 
157. Cyclospira, nom. propos......-..+++++ do 2 dete 
158. Atrypa, Dalman, 1828 ............-+- do. ° ee 
i  Spirigerina, d’Orbigny, 1847...... do do. 
159. Gruenewaldtia, Tschernyschew, 1885. . do do 
160. Karpinskia, Tschernyschew, 1885 do do 
161. Atrypina, nom. propos.... ... “s do do: 
162. Zygospira, Hall, 1862....... ..-.--+++ do do: 
ae Orthonomea, Hall, 1858 .......... do do. 
Anazyga, Davidson, 1882 ..... a do do. 
168. Catazyga, nom. propoS......-.+++.++- do do: 
164. Glassia, Davidson, 1882............. ihe do do. 
165. Anoplotheca, Sandberger, 1856 ....... do do 
166. Leptoccelia, Hall, 1857 ............-5+ do do 
167. Ccelospira, Hall, 1863........ Reveal Wi eet do do “a 
168. Rhynchonella, Fischer de Waldheim, 1809. . Discussions{not yet prepared = 
169. Cyclothyris, McCoy, 1844.............. do do toss 
170. Hypothyris, Phillips, 1841............. do’ >> Nido 
171. Wilsonia, Quenstedt, 1871 ..............5. do do 
172. Uncinulus, Bayle, 1878..............2. do do 
178. Terebratuloidea, Waagen, 1888 ........ do do 
174. Rhynchotrema, Hall, 1860............. do do 
175. Rhynchopora, King, 1856 ............. do do. 
176. Rhynchoporina, Ghlert, 1887.......... do do 
Ure Hetonia, elall 85 tiie sommes nates do do if 
178. Stenocisma, Conrad, 1889..........66.. do do ot 
179. Rhynchotreta, Hall, 1879............6. do - do. Be 
180. Liorhynchus, Hall, 1860............... do do BR: 
181. Pentamerus, Sowerby, 1818......... .. do do Hh, 
182. Zdimir, Barrande, 1881............ anor do do. 2 
188. Sieberella, Gthlert, 1887............... do do: 
184. Conchidium, Linné, 1'760.............. do do 
185. Gypidium, Dalman, 1828.............. do do 
186. Gypidula, Hall, 1867..... SR ay att do do 
187. Pentamerella, Hall, 1867 .............. do do 
188. Camarophoria, King, 1846.... ... .... do do. 
189. Barrandella nom. propos............. do do. 
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190. Lycophoria, pies ASSIS Endomse eee 8 Tiscusions not yotprepne 
191. Anastrophia, Hall, 1867 Paco pete do do 
192. Brachymerus, Shaler, 1865 tae ote do _ do 
198. Camarella, Billings, 1859 ............+-+-- do do 
194. Syntrophia, gen. nov......-... ee aie do do 
195. Stricklandinia, Billings, 1863)...... ...... do do 
196. Amphigenia, Hall, 1867 ...... rR NT ae do do 
197. Clorinda, Barrande, 1879.........--.++.++5 ~ do do 
4198. Branconia, Gagel, 1890..........--+-+---+ do do 
499. Porambonites, Pander, 1880 ........--..-> do do 
200. Isorhynchus, King, 1850.......-..+.++-+-+++ do do 
201. Eichwaldia, Billings, 1868........ ears ae _ do do 
202. Dictyonella, Hall, 1867.......-.-. -+--+++: - do do 
908. Aulacorhynchus, Dittmar, 1872..........-- do . do 
204. Isogramma, Meek and Worthen, 1873...... 7 do do 
205. Lyttonia, Waagen, 1883...........---++++- do do 
206. Oldhamina, Waagen, 1883. .....--.-. ---- do do 
207. Stringocephalus, Defrance, 1827........--- do do 
208. Terebratula, Muller, 1776........-+.-+++++ do do 
209. Dielasma, King, 1850........-..--ss++eee do do 
310. Epithyris, King, 1850...........++++0s+2+++ _-do do 

911. Waldheimia, King, 1850.........--.-++++++ do do 
212. Cryptacanthia, White and St. John, 1868... do do 
913. Eudesia, King, 1850..........+.+5 s++-+++- do do 
914, Hemiptychina, Waagen, 1883...........-+- do, do 
915. Centronella, Billings, 1859....-......-+-.- do do 
216. Cryptonella, Hall, ASGUG is tie ce aetna do do 
217. Rensselaeria, Hall, SHOE Rete erate oats do do 
918, Newberria, Hall, 1891 .......---.+-+-++++++ do do 
219. Meganteris, Suess, 1856 —(Megalanteris).... do do 
920..Notothyris, Waagen, 1882........----++-+- do do 
991. Richthofenia, Kayser, 1883.........+-+++-: do do 
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™ : iy ie eaten me _ November, aaa Sef 
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; ; _ By Donation. ree 
~T. Rupert Jones, London, Eng.: Sa Rise 
_Primitie and Ulrichie. Bala beds. Welshpool, Montgomery- 
BME eh op Sica Sigal w « Weed ete Fisk aidan a don Wo loloRte AION areal 
Bernix Tatii, Jones. Yoredale series. Walwick grange, 
Northumberland .......... Shier d cg WSR erat ae ae 
Cypris punctata. Tipps! Purbeckian, Menpa Bay... 5 teks 
__. ©, leguminella. Upper Cypris shales, Meups wap Sage iota 
_ ©. Purbeckensis. Lower Purbeckian, Ridgeway Hill....... 
| C. Purbeckensis. Lower Purbeckian, Worbarrow Bay... 


G. H. Mahan, Norwich, N. Y.; 
Hamilton fossils. . MER os ones ete ® 


’ 
oe oly ete g. ee o Se Be Bre @ Spare le OTe 


G. Lindstrém, Stockholm, Sweden : e 
Goniophyllum pyramidale, Hisinger. Gotland.... 


eee ee eeee 


The Assistant Palontologist : 


1 
Fossils from a pleistocene shell marl, Canandaigua Lake, N.Y. — x 
Helix albolabris, Say .....)....... Vcawvanuans Se nmin Bnet es “EB 
Ho’ thyroides, Bayi. os. sss ee uence ee Oh 15 
Ho. Sayi, Binney sc ko. s8 Mon RE ON bog Sana carats 1 
Hes alternata; Say 2.c) ah show hie es wRotes aes ie : 13 
ties tridentatas Says. i. 2. es an eetaee bike tee Patpiaates 20 
Bet siliginosa, Griiith |i bk. ale six Sin sh ie eiehs Shan alec eens : 2 
Hi? San presse, By hein ae +e Lene eee pote Ca eop utente 4 
Ho palliata, Saytn cess eh a eeaeieeee ee Oe eas Ve scene 1 
i; .) perspectivas Say po. eer at veers phates % 
H striatella, Anthony iccj2 nant oe ree age he SG smh 2 
H.  labyrinthica, Say ......... Sr A SS, A SS ete salt ie Spee 
H.  monodon, var. fraterna ....... gehts g spate ats 4 
Hyalina lineata, Say..... ova bila .9j scdeasa Tete ag RRTES ORES « Weati 3 


* 
‘a 
br 
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Ree Flynn Bay fuk usencvtel wy eGo hl. at SPs 
Zonites suppressa, Say ........ pub eae ot seeds Se ye Reet 
Cionella subcylindrica, Linné =/.).00. 6058. ase 
_ Succinea ovalis, Gould ....... epee ae ee Se Aa wets OP co 
Sebupe contracta, Say...) lsc sks 0 yaa ts) ae NE eat 
Rema reerenif ara, Gay cc ig oon 5 4 aoe einye ae «hn AES PANE 
many eurvidens, Gould sii)... lca og) aes ys ch eee oy 
Carychium exiguum, Say ....... eI vee Asen SRR S's se pi. 
(Identifications corrected and verified by Mr. W. B. Marshall. 


Emmett Brown, Belfast, N. Y.: 


Retzia Eugenia, Bill. Hamilton group, York, N. Y ....... 
‘Nucleocrinus sp.? Hamilton group, York, N. Y ..........-. 


Dr. E. Holzapfel, Aachen, Germany: 


" Bifida lepida. Middle Devonian, Pelm .... aE Ree y 


-W. R. Billings, Ottawa, Canada : 


Atrypa bisulcata, Trenton group, Ottawa ..... ..+++-+.+: 


Charles Schuchert, Albany, N. Y.: 


- Palewaster? sp. Clinton group, Clinton, N. Yoo y. sees te 


W. B. Marshall, Albany, N. Y.: 


Spirifer arrectus. Oriskany sandstone (boulder), New Balti- 
POMTORIND Vey Solep ca asic = cy teta sie elaee sy aeration Ne pip (ce ON 
Platyceras sp.? Lower Helderberg limestone, New Balti- 


SEES Mir ey een eed ain nie Sp 2 tees owitie gm eters e Bens a's 


C.F. Goodwin, Cleveland, Ohio: 


‘Coal plant. Ashland, Pa. ..-...-2-seeceerer essere eenees 


Agnes Crane, Brighton, England: 


Orthis hybrida. Wenlock, Benthall Edge, Shropshire....... 
ck elegantula. Wenlock, Benthall Edge, Shropshire.... 
Nucleospira pisum. Wenlock, Benthall Edge, Shropshire ... 
‘Spirifer crispus. Wenlock, Benthall Edge, Shropshire...... 
‘@lassia obovata. Wenlock, Benthall Edge, Shropshire...... 
Atrypa reticularis. Wenlock, Benthall Edge, Shropshire.... 
Porambonites ? Lower Silurian, near St. Petersburg ....... 


10 


we ot ow © 


oe ee See va one 
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Athyris ambigua. Carboniferous, Tyrone, Ireland ....---- : 1 
A, protea. Carboniferous, Caucasus .....-++-e+++> are aie ae 
A. planosuleata. Carboniferous, Welton, Staffordshire. 1 
Athyris? sp? Locality?........-+s++sererserrr es eet 1 
Terebratula sacculus. Carboniferous, Welton, Staffordshire. 4 


The Assistant Paleontologist : 


Lepadocrinus sp? Lower Pentamerus limestone, Coeymans, 
TY Aer WELLS. cmb ale cule Sa apie aes Sve When ape Sal ae 


Spirifer Vanuxemi. Tentaculite limestone, Coeymans, N. Y. 1 
Leptena rhomboidalis. Corniferous limestone, ~ Canan- 
GdaicuapiN. Voss lc sees = eget Whew sein acy agen 1 
Orthoceras sp. Chemung group, Jasper, N. Y......---+++5 1 
Modiomorpha. Chemung group, Jasper, Ni. iste. os paige z 
MEM et Ache cn casa whore aay set nya a nea a 244 


By ExcHanGE. 
Dr. D. F. Lincoln, Geneva, N. Y.: 


Centronella impressa. Hamilton group, Bellona, Nic¥, seniereg °6 
Spirifer asper. Hamilton group, Slate Rock Falls, Geneva, 
DNS ees hats gS heel waves lane’ # abe agi alOre ep Se keane cae et 


S. granuliferus. Hamilton group, Slate Rock Falls, Geneva, 
Pharetrella tenebrosa. Marcellus shales, Slate Rock Falls, 
Geneva, IN. Yor siicnec netic se fea ws ge nites Dein sores 
Dinicthys Lincolni, Claypole, 18938 (type), Marcellus shales, 
Slate Rock Falls, Geneva, N. Y ......- 2s eee e eee erties 


Orthis Vanuxemi. Hamilton group, Slate Rock Falls, Geneva, 
oy 


ibne ewes ale whe cs: 8'q, ee = een «ele eg 001s 0 e.4nve) Rha aie ieee eas ae) eee ee 
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A. L. Arey, Rochester, N. Y.: 


Meristina nitida. Clinton group, Rochester 
Atrypa reticularis. Clinton group, Rochester.........+.--- 1 
Pentamerus sp. nov. Clinton group, Rochester 
Rhynchonella sp. Clinton group, Rochester 


Pe 


G. L. Houser, Iowa City, Iowa: 
Stromatopora. Devonian, Iowa City, la 


Diphyphyllum. Devonian, Solon, Ia 
Megistocrinus Farnsworthi. Devonian, Solon, Ia 


— 
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; : P : ) No. specimens. 
F: Orthis Iowensis. Devonian, Iowa City, Ia ......-.-+++- Lie 9 
4 Atrypa reticularis. Devonian, Buffalo, Ia.........+-- So 5 
; Atrypa reticularis. Devonian, Solon, Ta ae ee 4 
; A. aspera. Devonian, Solon, Ta tans ie Soe eee ee ? 16 
4 Athyris vittata. Devonian, Bitflalo, Bass. kel \es Pe. ‘i 
Athyris vittata. Devonian, Iowa City, Ia..... Ree, 14 
| Spirifer Parryanus. Devonian, Buffalo, Ia...... eee eee eee 3 
3 Spirifer Parryanus. Devonian, Montpelier, Ia ........+++++ 8 
F 8. pennatus. Devonian, Solon, Eat cdi eeant-o sehen? 6 
Pentamerus coms. Devonian, Solon, Ia.......---+++e ees 3 
E, Rhynchonella alta. Devonian, Solon, Ia ......---eeese ees 18 
Terebratula Iowensis. Devonian, Robert’s Ferry, a een genie all 
Straparollus cyclostoma. Devonian, Coralville, Ia........+- 


Dr. Th. Tschernyschew, St. Petersburg (not before reported): 


Pentamerus Bashkiricus. Devonian, Russian Urals .......-- 
: galeatus. Devonian, Russian Urals .....---++-> 
Rhynchonella livonica. Devonian, Russian Urals........-- 
R. Meyendorfi, Devonian, Russian Urals ....-.-+ 
R. procuboides. Devonian, Russian Urals ...... 
R. - guboides. Devonian, Russian Urals .....---- 
Spirifer bifidus. Devonian, Russian Urals .....--++++++++: 
pachyrhynchus. Devonian, Russian Urals .....+--- 
Jeremejewi. Devonian, Russian Wirale wsce ee wets 
elegans. Devonian, Russian Urals......--++++++%: 
Anossofi. Devonian, Russian NY Walla ches cece care ece eg ees 
Atrypa reticularis. Devonian, Russian PUL TALS go cacledoc mraye ths roe 
A. aspera. Devonian, Russian Urals.......+-+++++5+° 
A. Alinensis. Devonian, Russian Urals........+e+-e+- 
Cyrtia Murchisoni. Devonian, Russian Urals......-++-+-+ 
Orthis Ivanovi. Devonian, Russian Tels ae cas tase ccholate= w.c,a7 a 
O. striatula. Devonian, Russian (Ue it RU Re Sean tae 
Camarophoria subreniformis. Devonian, Russian Urals qos; 
Chonetes plebeia. Devonian, Russian Urals......--++++++- 


8. 
S. 
8. 
S. 


pi ca let Re BOS BO PRR BO) TOURS COMROR IDO RO RO SEs Sas 


Charles Schuchert, Albany, N. Y.: 


Specimens from the Marcellus shales and-limestone at Chapin- 

ville, Mertensia and Canandaigua, N. Y.; consisting princi- 

pally of cephalopoda and plants.....-.-+-++s1e0s0rs00 "200 
Posidonomya Becheri. Culm. Bredelar,Germany.....++++: 1 
P. tuberculata. Culm. Lautenthal, Germany.... a 
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Goniatites crenistriatus. Culm. Winterberg, Germany..... 
Goniatites crenistriatus. Culm. Schalke, Germany ........ 
G. coronula. Culm, Clausthal, Germany...... eee 
Plants. Coal measures. Pomeroy, Ohio, (slabs)............ 
Platycrinus granosus, Coal measures, Tournai, Belgium.... 
Ceratites nodosus. Muschelkalk. Gdéttingen,Germany...... 
Monotis Alberti. Muschelkalk. Riidersdorf, Germany...... 
Rhynchoteuthis. Muschelkalk. Berklingen, Germany...... 
Teniodon Ewaldi. Rhetic. Elliehausen, Germany ........ 
Gresslya abducta. Jura. Dohnsen, Germany......... ee 3? 
Perna isognomoides. Jura. Dohnsen, Germany............ 
Ammonites Gervillei. Jura. Dohnsen, Germany .......... 
4% polyplocus. Jura. Fichtelgebirge, Germany.... 
Pholadomya Murchisoniana. Jura. Ollerhausen, Germany. . 
ited acuticosta. Kimmeridge, Holtzen, Germany.... 

Pecten. Kimmeridge, Hoitzen, Germany.................- 
 Cyprina Brongniarti. Kimmeridge, Holtzen, Germany...... 
Cercomya excentrica. Kimmeridge, Holtzen, Germany...... 
Exogyra virgula. Kimmeridge, Holtzen,Germany.......... 40 
Fish tooth. Kimmeridge, Holtzen, Germany............... + a 
Exogyra arietina. Cretaceous. Mountain City, Texas...... 11 
Catopygus fenestratus. Cretaceous, Ciply................- 
Sponge spicules. Cretaceous. Vorwohle, Germany 
Ostrea gigantea. Tertiary. Morro, Cal................... 
O. Idrianensis. Tertiary. Morro, Cal 
Pecten discus. Tertiary. : Morro, Cal .).0.00 05 305i seee's oom 
Mytilus Inezensis. Tertiary. Morro, Cal 
Festen sp. Tertiary. Morro,/Gal ss. .4 0. a0 uae ie Oaaieee 
P. Veatchi, Tertiary. Morro, Cal 
Melania, ‘Tertiary. Paris, France. 20% ..0.. oem pare oes sae 
Cyprea coccinella. Tertiary, Palermo, Italy 
Fusus multisulcatus. Tertiary. Basle...............s000- 
Planorbis euomphalus. Tertiary. Headon Hill, England.... 
Limnea longiscata. Tertiary. Headon Hill, England....... 
Pectunculus Philipi. Post-tertiary, Hitzaeker, Germany 
Clausilia similies. Post-tertiary. Zierenberg, Germany..... 
Bulimus montanus. Post-tertiary. Zierenberg, Germany .. 
Planorbis carinatus. Post-tertiary. Saxe-Weimar, Germany. 
Limnea palustris. Post-tertiary. Saxe-Weimar, Germany... 
Helix incarnata. Post-tertiary. Zierenberg, Germany 
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Tentaculites curvatus 
Beyrichia eeisendina | 


; ; j No. specimens. 
_ Reptilian coprolites. Post-tertiary. Georgetown, 8, Car.... 6 
Elephant tooth. Post-tertiary: Charleston, 8. Car......... 1 

Emmett Brown. ‘Belfast, a ae Ge 
Retzia Eugenia, Bill. Hamilton group. York, N. Y....... . 6 
Taxocrinus. Chemung group. Belfast............+- ee 1 
Rhynchonella cf. pugnus. Chemung group. Belfast....... : 2 
Terebratula ef. navicella. Chemung group. Belfast ....... 10 
ay sp. Chemung group. Belfast...... .......-- 4 
Centronella Julia ?. Chemung group. Belfast............. 1 

_ Athyris Angelica, Chemung group. Belfast.............- 5 

E. A. Parks, Clarence, N. Y.: 

Dalmanites aspectans. Corniferous limestone. Clarence.... 1 
Atrypa congesta. Clinton group (drift) ..........6.++-0.- 1 

E. H. Raymour, Kansas City, Mo.: ‘ 
Proetus crassimarginatus. Corniferous limestone. Waverly, 

HL eer a esee eben Sih ote ore ee gate CN som lee Cy Cae ooekt 28 
P. cf. macrocephalus. Corniferous limestone. idee Ind. 9 
Brachiopods (various species), Corniferous limestone. 

Waverly, Ind...... 0.65 cece cece tence teen eer ee eens 42 
Gastropods. Corniferous limestone. Waverly, Ind........ 7 
Aviculopecten sp. Corniferous limestone. Waverly, Ind... 2 

F. B. Loomis, Spencerport, N. Y.: 

Brachiopods. Clinton shale. Buell avenue, Rochester Ee —~ 200 

Dr. Friedrich Schmidt, Reval. Russia: 

Eurypterus Fischeri. Rootsikull, Gisel 2.0.0.0. 22e00 5200 ts 2 
Pterygotus Osiliensis. Rootsikull, Gisel ...........-.++++5 2 
Porambonites gigas. Lyckholm, Estland ............-+++: 1 
Leptocelia Deshayési. Estland ........-.0-+ seseeeerees 1 
Atrypa imbricata. Estland............-+++eeesseee steers 1 
Obolus Apollinis. Tegelecht ........+.-.+eeeeesees eres 1 
Onchus Murchiseni. (Hel ......... 0.0 ee eee eee eee eens 1 
Pentamerus borealis. Weissenfeld ........---.seeeeeeeeee 3 
Volborthella tenuis. Heval........ 5. cece eee eee eens cok 
Thyestes verrucosus. Rootsikull, sel..........+++++++++- 1 
Pachylepis. Cisel...........--.e eee eee: einai aa rk ana at i: 

CMBR TRAN cot seo ctleathe 2 ee bei aleho gre h 
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Olenellus Mickwitzi. Estland .....-++s+e++reesrresntoees 
Platyschisma helicites. CHsel.....--.-0++e+reererrertctes 
D. G. Anderson, Keokuk. Iowa: 
Brachiopods (various species). Keokuk limestone. Keokuk.. 60 
L, A. Cox: 
Brachiopods (various species), Keokuk limestone. Keokuk.. 73 
MP otalac odie sinech bc sleeiegie nels “idole ea ar ined see eas 1,002 


By CoLLecrTIon. 
Jacob Van Deloo, November, 1890: 
Fossils from the Chazy limestone. Keeseville. N. Y. (museum 
tl chc@t,: i, WESY) os wie cyhseworala ee aw ers «simran eens is GENRE ek em 244 
D. D. Luther, May—July, 1891: 


Fogsils from the Genesee and upper Hamilton shales at the 
Livonia salt shaft, 19 boxes, 1 barrel. 

Fossils, September, 189], from the middle Hamilton shales, 9 
boxes. 


Martin Sheehy and Jacob Van Deloo, September, 1891: 


Fossils from the Oriskany fauna, near Hudson, N. Y., 9 boxes 
(approximately 700 specimens). 


SumMARY OF RECEIPTS. 


By donation. 2... 05.5 ce «ois ei ms iee apnea ny ran as 244 
By OXCHAN Qe. os cos oe SN ONS ees ins Slee mime D hits chet g 1,002 
By collection (approximately) ........++seeeesee reese sees 2,600 

Mestake ks Aa haw a pieila Shop Aan et ae a ne es 3,846 


——$——__—_————— 


During the past year two school collections have been selected, 
labeled and ‘sent out as follows: Parker Union School of 
Clarence, New York, containing 170 species and 241 examples. 
St. Lawrence University, Canton, St. Lawrence county. New 
York, 140 species and 217 examples. 

I report herewith a communication from Prof. J. M. Clarke, 
Assistant Paleontologist, together with a List of Original and 
Illustrated specimens in the Paleontological collections. Part: I, 
CRUSTACEA. It is intended to continue this work until the 


Fe Ween eed Bian the 
-esntation of the report been delay 
‘ich has been the custom until the present occasion. 


Very respectfully, 
Your obedient servant. 
JAMES HALL, 
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ee by Brorecsor John M. Clarke and communicated], to Professor 
a Ca James Hall, State Sralaict December 1, 1891.] nt ete 
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CATALOGUE. 


The collection of the Albany Institute was received at the State 
Museum in the month of August, and formally donated to the 
institution on the 6th of October, 1891.* When the fossils came 
into my hands I found them in bad condition. Such labels as 
existed had been gathered into piles and boxes by themselves, 
with the exception of the few instances in which they had been 
glued to the specimens. The majority of the specimens, however, 
bore a numeral ticket, which had been copied upon the separated 
labels, and by means of this arrangement the matching of the few 
labels with their specimens was not difficult. Fortunately, these 
labeled specimens constitute the most important part of the col- 
lection; they are mostly Trilobites, and embrace a number of the 
original types used by Dr. Jacob Green in his “ Monograph of 


-Tyilobites of North America,’ with much other interesting 


material of the same class, and in addition are several type- 
specimens of Cephalopods from the Black River limestone, 
described by yourself in volume I of the Paleontology of New 
York. . 
Of this series of labeled specimens a few are evidently missing, 
but perhaps not as many as, under the circumstances, one might 
expect. It appears from the labels on the rest of the collec- 
tion that the specimens were divided into groups, each with 
its own form of numerical ticket. It is understood that there was 
a manuscript register or catalogue of these specimens, but it was 
not found among the documents pertaining to the collection nor 
delivered with it, and subsequent careful search among the 
archives of the Institute has failed to discover it. The want of 
this catalogue has naturally added greatly to the task of identify- 
ing the specimens. On account of the histarical value of this col- 
lection I have taken much pains to locate such material as proves 


Cia BONE a Ris ee ee 


*The extensive collection of minerals donated to the State Museum at the same time, together 
with other collections of natural history, have not come under the cognizance or control of 
the State Geologist, and no account of them can be given in this connection. 
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to be a genuine contribution to the State Museum. By far the 


greater number of specimens are from familiar outcrops of the 


‘New York series of formations, and their source can be approxi- 


mately indicated without much danger of error. For us the value 
of this collection lies almost wholly in its New York palzozoic. 


‘fossils; the few mesozoic and tertiary specimens being from scat- 
tered and uncertain American and European localities. 


ALBANY InsTITUTE COLLECTION. Fossits. 


I. A small series labeled by Prof. Amos Eaton, but without localities 

““) Gorgonia ripisteria Nobis” — Polypora celsipora, Hall. 

In a fragment of decomposed Corniferous chert, apparently from 
~western New York. 

The original description of this species is as follows : 

“ G. ripisteria, very branching and net-form, spread out like a fan; 
branchlets subcompressed, coalescent, minutely striated: bark granu- 
Jose. Found at Bethlehem in corniferous limerock; 1{ inches long.” 
(Geological Text Book. 2nd. Ed., p. 43, pl. 4, fig. 47, 1832.) 

“2 Coscinopora macropora ” 

From the Lower Helderberg shaly limestone. 

“C. macropora (large-mouthed net-stone) patella-form, pores orbic- ” 
ular, interstices with greater or less punctures. 

“In second graywacke on Becraft Mt., near Hudson. Very irregu- 
lar in external form.” (Op. cit. p. 43, pl. 5, figs. 59, 60.) 

3 and 4 missing. 

“5 Turbinolia mitrata”==a worn specimen of Streptelasma corné-' 
culum, Hall. ‘Trenton limestone. 

Original description : 

“7. mitrata (mitred cone, smooth horn), subcompressed on the 
sides; apex incurved: lamelle thickish, sub-connate and papillose at 
the surface, unequal, somewhat toothed, forming an ovate, stellate 
disk, My specimens average an inch in length. Found at Glens 
Falls.” (Op. cit., p. 39, pl. 3, figs. 32, 33.) 

6, 7, 8 missing. 

“9 Cyathophyllum ceratites.” (Cystiphyllum) Corniferous limestone. 


“10 Lithodendron dichotomum” = Bythotrephis gracilis, Hall. 
"Trenton limestone. 


Original description: 

“I. dichotomum (cylindrical stone tree). Cespetose, erect. Sub- 
flexuose; branches dichotomous, densely striate; little stars excavated 
‘orbicularly. Very common at Glens Falls, lying between the layers of 


q 
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“the limerock.” (Op. cit, p. 39, pl. 4, fig. 43.) The description and 


figures represent a true coral, which, if correct, do not apply to any of 
the known species from the Trenton limestone. 
“T1 missing, = 
12 Astrea stylophora ”— Michelinia stylopora Eaton (sp.). Ham- 
ilton group. : . - 7 
Original description: 
“ A, stylopora (star stone). Hemispherical; little stars angle-tubu- 
lar, approximating and contiguous, margin glabrous, lamelle distant; 


- the center of the column or star extended a little. Common on the 


south bank of Lake Erie; about one inch in, diameter.” (Op. cit., p. 
40, pl. 4, fig. 48.) 

“13 Columnaria sulcata”= Columnaria alveolata (Goldfuss), Hall, 
Black River limestone. 

Original description: 

“ ( sulcata (furrowed corals) tubes generally parallel and straight, 
sometimes a little curved; furrowed longitudinally. and substriate; 
lamelle of the stars radiating from the center, and the marginal ones 
alternating. Very abundant in transition limerock at Glens Falls, 
where it is generally dark brown. We find some there whose prismatic 
columns are six inches long.” (Op. cit., p. 41, pl. 5, fig. 51.) 

“14 Columnaria alveolata”= Favosites Helderbergic, Hall, Lower 
Helderberg (Shaly limestone). 

This is apparently Prof. Eaton’s identification of Goldfuss’ species. 

His description is: 

“ ©. alveolata (coral cakes). Hemispherical (often concave, convex 
and sometimes flat) tubes unequal in length, striated longitudinally, 
and radiating from the base; those lamelle of the little stars are rather 
remote which radiate from the center, the marginal ones alternating. 
Very abundant over the Uoral cone on the Helderberg. - They are 
from three inches in diameter to ten.” (Op. cit., p. 40, pl. 4,.figs, 
44, 45.) 

“45 Sarcinula macrophthalma, var. prismatica.” Label only. 

16, 17, 18, 19 missing. 

“90 Terebratula Perovalis.” Label only. 

21 missing. 

“99 Terebratula spiriferoides, Nobis = Athyris spiriferoides, Raton 
{sp.).. Hamilton group. (Op..cét., p. 46.) 

“-93 Terebratula dimidiata ” (Pentamerella arata, Hall). Cornifer- 
ous limestone. . 

“94 Spirifer alternatus.” Label only. 
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“95 Resembles Spirifer Walcottii. Probably near = Spirifer mac- 
ropleura, Conrad.” Lower Helderberg (Shaly limstone). 

26 missing. 

“94 A pentacrinite being the Encrinus dicyelus ”=Crinoidal disks 
from the Hamilton or Chemung group. 

«98, Encrinus transversus” = Phytopsis tubulosa, Hall. 

Birdseye limestone. 

Original description: 

« F transversus (birdseye pins) rings low or confluent, so that the 
column appears nearly or quite smooth; perforates strata transversely. 
Found in the lowest and most compact layers of metalliferous limerock. 
It is called Encrynal by Conybeare and Birdseye marble by stone- 
cutters.” (Op. cit., p. 36.) 

«99, Encrinus interruptus.” Corniferous limestone. 

«309, Productus depressus in 2d Graywacke” == Leptena rhom- 
boidalis, Wilckens. Lower Helderberg (Shaly limestone). 

3). Orthocera circularis” == Orthoceras sp.? probably from the 
Corniferous limestone. (Op. cit., p. 29, pl. 3, fig. 27.) 

“39 Cancer triloboides Nobis” = Brongniartia carcinodea, Katon, 
1832 — Triarthrus Becki, Green, 1832. Utica slate. 

«38. Conularia quadrisuleata” — Conocardium trigonale, Coprad. 

“ Qyathophyllum ceratites » —. Zaphrentis sp.? 
“‘ Gorgonia ripisteria ” = Polypora celsipora, Hall (?). 


IL. The collection of Trrosrrxs had been carefully labeled by the 
late Dr. T. R. Beck, and though these labels were all displaced, the 
numbering on both labels and specimens has facilitated their replace- 
ment. This collection is composed of some small lots not included in 
the serial numbering of the general collection, and a few embraced the 
initiatory portion of the latter. 

1, Plaster-of-paris models of Trilobites described by Dr. Jacob 

Green in his “ Monograph of the Trilobites of North America,” 
1832. 
No. 1, Calymene Blumenbachii, Brongniart, Trenton Falls. 
No. 2, ©. callicephala, Green, “ Hampshire, Virginia.” 
No. 5, C. platys, Green, Helderberg (3 specimens). 
No. 6, U. microps, Green, near Ripley, Ohio. (?) 
No. 9, C. macrophthalma, Brongniart, Leheighton, Pa. 
No. 10, C. Bufo, Green, New Jersey. 
No. 17, Asaphus caudatus, Briinnich, Ripley, Ohio. 
No. 28, Cryptolithus tesselatus, Green, Champlain canal. 
No. 31, Dipleura DeKayi, Green, Northumberland, Pa. (?) 
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No. 32, Trimerus delphinocephalus, Green, Williamsville, N. Y. (?) 

No. 35, Nuttainia sparsa, Eaton, Coeymans, N, Y. 

Also model of the original of Isotelus magnus, DeKay, Trenton 
Falls, N. Y. : 


2. The James Hights collection: 


1, Cryptolithus tesselatus, Green, Glens Falls, N. xe 

2, Calymene bufo, Green, Helderberg. f 

3, Triarthrus Beckii, Green, 7 miles east of Little Falls, N. Y. 

5, Asaphus (— Dalmanites anchiops, Green), Helderberg, RY: 

6, Dalmanites anchiops, Green (without label). 

8, Asaphus micrurus, Green (—Dalmanites pleuroptyx, Green) 

Helderberg, N. Y. 

9, Dipleura DeKayi, Green, Black river, Jefferson county, Bs aa 4 
“The heads of two trilobites in the Dudley limestone,” 
(= Phacops Downingiz), Dudley, England. 


3. The G. W. Clinton collection : 


(a) Dipleura DeKayi, Green (specimen mentioned in Green’s 
Monograph, p. 80), Madison county, N. Y. 

(b) “A Fragment of the Isotelus gigas” (Gov. Clinton’s label), 
= Dipleura DeKayi, Green (specimen mentioned in Green’s 
Monograph, p. 80), Steuben county (?? probably Madison 
county) N.Y. 

(c) Dipleura DeKayi, Green (specimen mentioned in Green’s 
Monograph, p. 80), Cazenovia, N. Y. 

(d) “Head of the Isotelus, Cazenovia, Madison county” (Gov. 
Clinton’s label),— Dipleura DeKayi (specimen mentioned in 
Green’s Monograph, p. 80). : 

(e) Dipleura DeKayi, Green, Steuben (?? probably Madison) 
county, N. Y. 


4, Small miscellaneous lot: 


“ Petrified crab or cancer in 2d Greywacke,” = Triarthrus Becki, 


2 specimens. 
Dalmanites anchiops (without label). Fragment. 


5. Trilobites of the General Collection. 


I, a, 1. Calymene anchiops, Green. OricinaL. -Ulster county, 
N. Y. John R. Bleecker, Don. 

I, a, 2. Missing. 

I, a, 3. Calymene platys, Green. Corniferous limestone, Coeymans, 
ONG Ks 

‘I, a, 4. Calymene bufo, Green. (The head.) Corniferous lime- 
stone, Bethlehem, N. Y. 7. &. Beck, Don. 

1891 45 ? 


I, a, 5. Calymene Blumenbachii. (“Dudley Trilobite.”) Ohio. 
TOR: Bech, Dom 


I, a, 6. Calymene bufo. var. rana, Green. ORIGINAL. Seneca, 


Ontario county, N.Y. I H. Webster, Don. 

I, a 7. Dipleura DeKayi, Green. (Specimen mentioned in Green’s 
Monograph, p. 80.) Cazenovia, N.Y. L. C. Beck, Don. 

I, a, 8. Trimerus delphinocephalus, Green. Oriemat. (Also 
Palxontology of New York, vol. 2, pl. 68, fig. 3.) Banks of 
Lake Ontario, Monroe county, N. Y. James Hights, Don. 


I, a 9. Trimerus delphinocephalus, Green. (Specimen mentioned 


in Green’s Monograph, p. 82.) Banks of Lake Ontario, Monroe 
county, N. Y.. U. H. Webster, Don. 

I, a, 10. Calymene Blumenbachii, Brong: Canajoharie, N. Y. 
James Eights, Don. ' 

I, a, 11. Asaphus micrurus, Green, Becraft’s Mt., near Hudson, 
N. Y. MM . Webster, Don. 

I, a, 12. Asaphus Wetherilli, Green. Onrternat. Rochester, N. 
Y.-L. Cy Béck, Don. 

I, a, 13. (Calymene callicephala, Green, Trenton limestone.) 
Label missing. 

I, a, 14. Isotelus gigas, DeKay. Norway, Herkimer county, N. Y. 
James Hadley, Don. 

I, a, 15. Isotelus (fragment). Trenton Falls, N. Y. HZ. W. Sny- 
der, Don. 

I, a, 16. Two worn specimens of Trilobite ( Calymene callicephala, 
Green.) Trenton Falls, N.Y. J. H. Webster, Don. 

I, a, 17. Calymene Blumenbachii. Trenton Falls, N. Y. A W. 
Bauman, Don. 

I, a, 18. (Odontocephalus selenurus. Corniferous limestone.) Label 
missing. 

I, a, 19. Missing. 

I, a, 20. Calymene bufo, Green. (Hamilton group. Locality 
missing.) 

I, a, 21. Missing. 

I, a, (b), 22. (Dalmanites pleuruptyx, Green. Lower Helderberg 
The Heldeberg, N. Y.) 

I, a, 23. Calymene bufo. (Phacops Logani, Hall.) Lower Hel- 
derberg limestone. Schoharie, N. Y. J. Gebhard, Don. 

I, a, 24. Calymene bufo. (Hamilton group. Locality missing.) 
C. Delafield, Don. 

I, a, 25. (Zsotelus gigas. Trenton limestone.) Label missing 
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I, a, 26. Dalearsour slate with Trilobites (— Triarthrus Becki, a 


Green), 7} miles east of Little Falls, N. Y. 


I, a, 27. (Dalmanites anchiops, Green. Schoharie’ grit.) Label 


missing. 


I, a, 28.. (Dalmanites pleuroptyz, feces Detthyri shaly lime- : 5 


stone.) Label missing. 
I, b, 1. Isotelus. Onricinat (Paleontology of New York, vol. ‘ 


pl. 61, fig. 3g. There identified as Lsotelus gigas, De Kay, but: 


probably a distinct species). Crown Point, N. Y. John Bee 
Don. 


I, b, 2. (Dalmanites pleuroptyx, Green. Lower Helderbere group. 


The Helderberg, N. Y.) 


I, b, 3. (Dalmanites limulurus, Green. Niagara group, Rochester, _ 


Dye.) 

I, b, 4. Asaphus caudatus (= Dalmanites limulurus. Green). 
Specimen described in Green’s Monograph, p. 56, as A. plew- 
roptyx. Genesee river, N. Y. James Hights, Don. 

I, b, 5. (Dalmanites micrurus, Green. Lower Helderberg group. 
The Helderberg, N. Y.) 

I, b, 6. Asaphus selenurus, Eaton. Corniferous limestone. Hel- 
derberg. James Eights. 

I, b, 7. Missing. 

I, b, 8. Ceraurus pleurexanthemus, Green. 38 specimens. ORtIGI- 

‘wats. Trenton limestone. Newport, N.Y. 7: &. Beck, Don. 

I (11), b, 9. (Dalmanites micrurus, Green. OricinaL. Lowe 
Helderberg, Schoharie county, N. Y.) © 

I; b, 10. Tail of Isotelus (gigas, De Kay). Trenton limestone. 
Mastigouche river, Canada. TZ! R. Beck, Don. 

I, b, 11. (Dalmanites micrurus, Green, Lower Helderberg. The 
Helderberg, N.Y.) 


I, b, 12. (Dalmanites myrmecophorus, Green. Corniferous lime- 


stone. N.Y.) Label missing. 2 specimens belonging together, 

I (I), b, 13. (Dalmanites pleuroptyx, Green. OnicinaL. Lower 
Helderberg (Shaly limestone), Albany county, N. Y.) 

J, b, 14. Asaphus Hausmanni. (=-Phacaps rana, Green). Eaton. 
coll. Hamilton group. Western, N. Y.) 

I, b, 15. Asaphus caudatus (Haton’s label). (?) Oriskany fauna, 
near Hudson, N, Y. 

I, b, 16. Asaphus caudatus (Eaton’s label). (?) Oriskany fauna, 
near Hudson, N. Y. 
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I, b, 17. Asaphus in Greywacke. South Sea Islands (?) (Prob- 
ably Dalmanites sp. Nov. Oriskany fauna, near Hudson, Nie 
S. De Witt Bloodgood, Don. 

I, b, 18. (Dalmanites pleuropty®, Green. Lower Helderberg 
group. Schoharie, N.Y.) ° . 

I, b, 19. Asaphus laticostatus, Green (= Dalmanites pleuroptyx, 
Green). Schoharie, N. Y. J. Gebhard, Don. 

I, b, 20. Asaphus selenurus, Eaton. Corniferous limestone. Scho- 
harie, N. Y. ¢. Gebhard, Don. 

I, b, 21. Calymene bufo, Green (= Phacops cristata, var. pipa). 
Corniferous limestone. Schoharie, N.Y. J Gebhard, Don. 

See I, a, (b), 22. 

I, b, 23. (Dalmanites limulurus: Green, Lockport,? N. Y.) Label 
missing. 

I, c. 1. Trimerus delphinocephalus. Green. Genesee River, N. Y. 
James Hights, Don. 

I, c, 2. Trimerus delphinocephalus. Green. (Specimens described 
in Green’s Monograph, p. 82.) Williamsville (? probably Lock- 
port), N.Y. J. Hadley, Don. 

I, d, 1. Cryptolithus tesselatus. Green. Four specimens (1 miss- 
ing). Glens Falls, N. Y. M. H. Webster, Don. 


Also, Calymene platys. Green. OrtatnaL. Helderberg Mt. 


6. 


Albany county, N.Y. 7. &. Beck, Don. 

Two plaster moulds of Dipleura DeKayi. Green. Cazenovia, 
NY 

Balance of the General Collection. 

These specimens are virtually without other label than the cata- | 
logue ticket, and as the catalogue is missing the restoration of 
localities is in many cases a matter of approximation. 'The 
great majority of the specimens, however, are from the State 
of New York and their origin is not a matter of much uncer- 
tainty. In this list the choicer specimens, which are really 
important additions to the collections of the State Museum are 
indicated by an asterisk on the margin of the page. 

*T, b, 21. Gontoceras anceps. Hall. Black River limestone. 
Watertown, N. Y. ; 3 

*I, b, 7. Murchisonia, Lower Pentamerus limestone. Helder- 
berg. 

I, (or I), b, 19, (Orbiculordea graudis, Vanuvem), Oriskany 
sandstone. The Helderberg, N. Y. 

Il, b, 1. Lower Helderberg limestone. Helderberg. 

lI, b, 2. Lower Pentamerus limestone. Helderberg. 
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Il, b, 4. Lower Pentamerus limestone. Helderberg. — | 
Tl, b, 5. Chert. Lower Carboniferous. 


TI, b, 6. Clinton group. Tennessee? 


7. Crinoid columns, Clinton group. 
b. 8. Missing. aay 
Il, b, 9. Arthrophycus Harlani. Medina. Sandstone. Western 
Pe eam Seer Re: . 
*II, b. 10. Arthrophycus Harlani. Medina Sandstone. - 
Il, b, 11. Crinoid columns. Chemung group. N. Y. 


Il, b, 12. Crinoid columns. Chemung group, N, Y. 


‘TI, b, 13. Crinoid columns. Niagara group, Wisconsin ? 


Il, c, 1. Cornulites. Orthis. Hudson River Sandstone, Niskayuna, 
N.Y. 


II, c, 2. Cornulites. Orthis. Modiolopsis. Hudson River Sand- 


stone, Niskayuna, N. Y. 
II, ¢, 3. Crinoid columns. Delthyris Shaly limestone, Berne, N. Y 
Tl, c, 4. Crinoid columns. Corniferous limestone, Eastern NEY, 
TII, 2, b, 1. Sehtzodus? Locality ? Europe. — 
Ill, 2, c, 1. Gresslya. Locality ? Europe. 
IU, 2, d, 1. Cyprina. Locality? Europe. 
IU, 2, d, 2. Glycimeris. Locality ? Europe. 
TIL, 2, g, 2. Cyprina? Locality ? Europe. 
TU, 2, k, 1. “ Ostracite ? West. Dist.” Limoptera macroptera, 
Hamilton group, Central N. Y. 


Ill, 2, k, 2. Limoptera macroptera. Hamilton group, Central . 


N. Y. 2A 

Ill, 2, k, 3. Missing. 

TI, 2, k, 4. Missing. 

Til, 2, k, 5. Missing. 

III, 2, k, 6. Grammysia bisulcata. Hamilton group, Central N. i 

IH, 2, 1,1. “ Pectinite, Helderberg.”  Hipparionyx prowimus. 
Oriskany sandstone. 

TI, 2,1, 2. “ Pectinites in Greywacke.” Spirifer mucronatus, 
Conrad. Hamilton group, Rensselaerville, Nioks 

Ill, 2,1, 3. Spirifer mucronatus, Conrad, Hamilton group, Rens- 
selaerville, N. Y.? 


TI, 2, 1, 4. Spirifer mucronatus, Conrad. Hamilton group, Rens- | 


gelaerville, N. Y.? 
TIL, 2, 1, 5. Spirifer mucronatus, Conrad. - Hamilton group, Rens- 


gselaerville, N. Y. 
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IIL, 2, 1, 6. “Peotinite, West. Dist.” Spirifer granulosus, Conr. 


Hamilton group, Western N. Y. 

Ill, 2, 1, 7 (2. specimens). “Pectinite, Helderberg.”  Spirifer — 
arenosus, Conr, Oriskany sandstone. . 

IIE, 2,1, 8. Orthis testudinaria. Trenton limestone, “ from Big 
Sandy Oreek, Jefferson county, about two miles above its mouth.” 

TH, 2,1, 9. Rafinesquina alternata, Trenton limestone, Central N.Y. 

TII, 2,1, 10. Missing. 

TII, 2,1, 11. Missing. 

TII, 2, 1, 12. Missing. 

TIT, 2, 1, 13. Missing. 

TI, 2,1, 14. Missing. 

II, 2, 1, 15. Belemnite. Locality ? 

Til, 2,1, 16. Cyprina? Lias? Locality ? 

II, 2,1, 17. Missing. 

III, 2,1, 18. Spirifer mucronatus, Conr. Hamilton group, Cen- 
tral N. Y. 

TI, 2, 1,19. S. arenosus, Conr. Oriskany sandstone, EKastern 
NY. 

III, 2, 1, 19. S. disjunctus, Sow. Chemung sandstone, N. Y. 

III, 2, m. 1. “ Anomite, Helderbergh” Rensselceria ovoides, Hall. 
Oriskany sandstone, N. Y. 

TI, 2, m, 2. “Anomite, Rensselaerville ” R. ovalis, Hall. Oriskany 
sandstone, N. Y. 

TII, 2, m, 3. Atrypa reticularis, Linn. Corniferous tinea 
cae 

III, 2, m, 4. Missing. 

III, 2, m, 5. Meristella bella, Hall. Lower Helderberg group, 
Albany county, N. Y. 

III, 2, m, 6. Atrypa, Meristella, Proetus, etc. Schoharie grit, 
Albany county, N. Y. 

III, 2, m, 7, Missing. 

* TIT, 2, m, 8. “Anomite, Rensselaerville,” Rensseleria_ ovalis, Be 
Oriskany sandstone, N. Y. 

*TIT, 2, m, 9. Rensseleeria ovoides, Hall. Oriskany sandstone, 
Noe 

Ill, 2, m, 10. Rensseleria ovoides, Hall. Oriskany sandstone, 
a 

III, 2, m, 11. Missing. 

III. 2, m, 12. “Anomites in argillite,” ZLiorhynchus limitaris. 
Marcellus shale, N. Y. 


= 
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‘IIL, 2, m, 13. “Anomites in limestone, Fairfield, Herkimer county,” 


Orthis testudinaria. Trenton limestone, N. Y. 

*TII, 2, m, 14. Rensselceria ovoides, Hall. Oriskany sandstone, 
N. Y. 

III, 2, m, 15. Missing. 

* TIT, 2,m, 16. Strophomena deltoidea, Conrad.__Trenton limestone, 
Eastern N. Y. 

TI, 2, m, 17. Missing. 

III, 2, m, 18. Rhynchonella. Hamilton group, Albany county? 
Bh pa a 


III, 2, m, 19. Strophomena deltoidea, Conrad, Trenton hmoetons 


Eastern N. Y. 

TI, 2, m, 20. Leptceena sp.? Trenton limestone, N. Y. 

TH, 2, m, 21. Pentamerus galeatus. Lower Helderberg group, 
Nee ; 

TH, 2, m, 22. Rhynchonella. Chalk flint, England. 

III, 2, n, 1. Missing. 

III, 2, n, 2. “ Gryphite, Bethlehem,” Pentamerus galeatus. Lower 
Helderberg group, N. Y. 

Ill, 2, n, 3. “Gryphite, Helderberg,” Pentamerus galeatus. Lower 
Helderberg group, N. Y. 

III, 2, n, 4. “Gryphite, Helderberg,” Pentamerus galeatus. Lower 
Helderberg group, N. Y. 

ITI, 2, n, 5. “Gryphite, Helderberg,” Pentamerus nie NA Lower 
Helderberg group, N. Y. 

* TIT, 2, 0, 1. “Terebratulite, Helderbergh,” Spirifer arrectus, Hall. 

_ Oriskany sandstone. 

TI, 2, 0. 2. “Terebratulites, Coeymans,” Spirifer mucronatus, 
Conr. Hamilton group. 

III, 2, 0, 3. “Terebratulites, Rensselaerville,” Tropidoleptus cari- 
natus, Hall. Hamilton group. 


rir 2, 0, 4. “Inside of a Terebratulite, Bethlehem,” Hipparionyx 


provimus, Vanuxem. Oriskany Sandstone. 

II, 2, 0, 5. Spirifer arrectus, Hall. Oriskany sandstone. 

II, 2, 0, 6. “ Terebratulite, Helderbergh,” Spirifer arenosus, Hall. 
Oriskany sandstone. 

Ill, 2, 0, 7. “Terebratulites in Greywacke, Coeymans,” Rhyn- 
chonella. Hamilton group, N. Y. 


* IIL, 2, 0, 8. Spirifer arenosus, Hall. Oriskany Sandstone, Albany 


county, N. Y. 
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II, 2,.0, 9. Bimariouge pa ite eee Oriskany ‘Sasi Pe 
stone, Albany county, N. Y. is 

* III, 2, 0, 10. Hipparionya prowimus, Vanuxem. Oriskany Sand- | 
stone, Albany county, N. Y.. | 

*TII, 2,0, 11. Hipparionyx fee One OnieraL. Oris- 
kany sandstone, Albany county, N. Y. : 

TH, 2, 0, 12. Missing. 

TI, 2, 0, 18. Missing. 

III, 2, 0, 14. Missing. 

III, (2, 0, 15. Spirifer. Chemung group, wey: 

III, 2, 0, 16. Missing. é 

Ill, 2, 0, 17. Zygospira erratica, Hall, ete. Hudson River group, 
Central N. Y. 

II, 2, p, 1. “Mytilite, West. Dist.” Grammysia arcuata, Hall. 
Hamilton group, N. Y. ‘ 

III, 2, p, 2. Modiolopis modiolaris. Hudson River group, 
Central N. Y. 

IU, 2, p, 3. Ambonychia radiata. “From the high grounds bor- 
dering Salmon River, two or Mg miles from the present shore 
of Lake Ontario, Oswego co.’ 

III, 2, p, 4. Lingula ‘cuneata. Medina standstone, Albion, N. Y. 

ILL, 2, p, 5. Actinopteria decussata. Hall. Hamilton group, 
NY. 

ILI, 2, p, 6. Gontophora Hamiltonensis. Hamilton group, N. Y. 

III, 3, a, 1. Nautilus. Triassic, Europe. 

III, 3, a, 2. Ammonites. Triassic, Europe. 

III, 2, p, 8. Crassatella, Jurassic, Europe. 

III, 2, p, 9. Crassatella. Jurassic, Europe. 

III, 3, b, 1. Ammonites. Jura, Solenhofen ? 

III, 3, b, 2. Gyroceras trivolve. Hall. Corniferous limestone, 
Schoharie, N. Y. 

*[II, 3, b, 8. Gyroceras trivolve (3 specimens). Corniferous lime- 
stone, Schoharie, N. Y. 

*ITI, 3, b, 4. Gyroceras trivolve (2 specimens). Corniferous lime- 
stone, Schoharie, N. Y. 

III, 3, b, 5. Ammonites. Jurassic, England. 

ILI, 3, b, 6. Ammonites (2 specimens). Jurassic, England. 

IU, 3, b, 7. Ammonites. Jurassic, England, 

III, 3, b, 8. Ammonites. Jurassic, England. 

Ill, 3, b, 9. Ammonites. Jurassic, England. 

III, 3, b, 10. Ammonites. Jurassic, England. 
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*]IT, 3,'b, 11. Goniatites Vanuxemi. 


Schoharie, N. Y. 


Hall. Goniatite limestone, | ~ 


ILI, 3, b, 12. Ammonites. Jurassic, Europe. | 
IU, 3, b, 13. Ammonites. J urassic, Europe. 
Ill, 3, b, 14. Ammonites. Jurassic, Europe. 
II, 3, b, 15. Ammonites. Jurassic, Europe. 
III, 3, b, 16. Ammonites. Jurassic, Europe. 
TU, 3, b, 17. Ammonites. Jurassic, Europe. 
IIL, 3, b, 18. Ammonites. Jurassic, Europe. 


*JII, 3, b, 19. Litwites convolwans. Hall. Orrernat (Paleontology 
of New York, vol. 1, pl. 13, fig. 2). Black River limestone, 
Watertown, N. Y. 

*]II, 3. d, 1. Mndoceras longissimum. 
stone, Watertown, N. Y. 

*[II, 3, d, 2. Ormoceras tenuifilum. 
Watertown, N. Y. 

IIT, 3, d, 3. Ormoceras tenuifilum. Hall. Black River limestone, 
Watertown, N. Y. f 

TI, 3, d, 4. Endoceras proteiforme. 


Hall. Black River lime- 


Hall. Black River limestone, 


Hall. Trenton limestone, 


N_Y. 
Ill, 3, d, 5. Endoceras proteiforme. Hall. Trenton limestone, 
N.Y. 


IU, 3, d, 6. Ormoceras tenuifilum. Hall. Black River limestone, 
Watertown, N. Y. 

Ill, 3, d, 7. Ormoceras tenuifilum. Hall. Black River limestone, 
Watertown, N. Y. 

*TII, 3, d, 8. Hndoceras. Black River limestone, Watertown, 
Bu hap as 

*TTI, 3, d, 9. Ormoceras tenuifilum. Hall. 


Watertown, N.Y. 
*]II, 8, d, 10, Ormoceras tenuifilum. Hall. Black River limestone, 


Black River limestone, 


Watertown, N. Y. 

*]TI, 3, d, 11. Endoceras. 
N. Y. 

*]II, 3, d, 12. Ormoceras tenuifilum. Tall. 
stone, Watertown, N. Y. 

*]II, 3, d, 18. Ormoceras tenuifflum. Hall. Black River limestone, 
Watertown, N. Y. 

*]II, 3, d, 14. Ormoceras tenuifilum. OrtctnaL. (Paleontology 
of New York, vol. I, pl. 15, figs. 1, 1a, 16, plate 16, fig. 1a). 
Black River limestone, Watertown, N. “age 

1891 46 


Black River limestone, Watertown, 


Black River lime- 
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III, 3, d, 15. Hndoceras proteiforme. Hall. Trenton limestone 


be ae 
III, 3, d, 16. Endoceras proteiforme. Hall. Trenton limestone, 
Nauey: 


*III, 3, 4,17. Ormoceras tenuifilum. Hall. Black River lime- 
stone, Watertown, N. Y. 
*III, 3, 4,17. Ormoceras tenuifilum. Hall. Black River. “?North 
shore of Lake Huron. — 
*III, 3, d, 18. Ormoceras tenuifilum. Hall. Black River lime- 
stone, Watertown, N. Y. 
*III, 3, 4,19. Ormoceras tenuifilum. Hall. Black River lime- 
stone, Watertown, N. Y. 
*III, 3, d, 20. Orthoceras sp.? Hamilton group, Céntenl Nias 
III, 3, e, 1. Missing. 
TI, 3, e, 2. Missing. 
III, 3, e, 3. Missing. 
ITI, 3, e, 4. Belemnites. Locality ? 
III, 3, e, 5. Belemnites. Locality ? 
IIT, 3, e, 6. Missing. 
III, 3, e, 7. “ Belemnites. Pennsylvania.” 
III, 3, k, 1. “ Buccinite Helderbergh.” Zoxwonema sp.? Lower Hel- 
derberg limestone. 
III, 3, n, 1. “ Turbinite Helderbergh.” Platystoma sp. ? Schoharie 
grit. 
III. 3, n, 2. “'Turbinite Helderbergh.” Platystoma sp.? Schoharie 
grit. 
Ill, 3, n, 3. Maclurea sp. Chazy limestone, N. ¥. 
III, 3, n, 4. Platystoma sp.? Coniferous limestone, N. Y. 
TIT, 3, n, 5. Platyceras sp.? Schoharie grit, N. Y. 
III, 3,n, 6. Platyceras spirale Hall. Lower Helderberg group, N. Y. 
*ITI, 3, n, 7. Lituites undatus, Hall. Orternat. (Paleontology of 
New York, vol. I, pl. 138, pp. la, 1b.) Black River limestone, 
Watertown, N. Y. 
III, 3, n, 8. Platystoma, Corniferous limestone, N. Y. 
III, 3, n, 9. Missing. 
Til, 3, n, 10. Pleurotomaria sulcomarginata, Hall. Hamilton 
group, Central N. Y. 
III, 3, q, 1. Leptena rhomboidalis. Locality ? 
III, 3, q, 2. Leptena rhomboidalis var. ventricosa, Hall. Oris- 
kany limestone, N. Y. 


III 3,q,3. Leptena rhomboidalis. Coniferous limestone, N. Y. 
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III, a, a, 1. Baculites. Cretaceous. Locality? ~ 

Ill. a, 10. Spirifer arrectus, Hall. Oriskany replace The 
Helderberg, N. Y. 

IV, a, 1. Halysites eatenulata. Niagara group, N. y. 

IV, a, 2. Missing. 

IV, a, 3. Hridophyllum. Niagara group, N. Y. 

IV, a, 4. Syringopora, Niagara group, Western N. Y. 

IV, a, 5. Missing. 

IV, a, 6 (2 specimens). Coluwmnaria alveolata. Black River lime 
stone, Hastern N. Y. 

IV, b, 1. Zaphrentis. Corniferous limestone, Helderberg. 


IV, b, 2. Zaphrentis. Corniferons limestone, Helderberg. 

IV, b, 3. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 4. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 5. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 6. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 7. Zaphrentis, Corniferous limestone, Helderberg. 

IV, b, 8. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 9. Heliophyllum. Corniferous limestone, Helderberg. 

IV, b, 10. Adrypa reticularis. Corniferous limestone, Helderberg. 
IV, b, 11. “Inside of a Cornua-Madreporite, Bethlehem.” Zaphren- 


tis. Schoharie Grit, N. Y. 


IV, b, 12. Heliophyllum. Corniferous limestone, Nea, 

IV, b, 13. Streptelasma rectum, Hall. Hamilton group, Lake Erie. 

IV, b, 14. Heliophyllum. Corniferous limestone, NY, 

IV, b, 15. Zaphrentis. Corniferous limestone, N. Y. 

IV, b, 16. Zaphrentis. Corniferous limestone, N, Y. 

IV, b, 17. Zaphrentis. Corniferous limestone, N, Y. 

IV, b, 18. Pecten. Tertiary Bee ? 

IV, b, 19. Missing. 

IV. b, 20. Heliophyllum Halli, E. & H. Hamilton group, Western 
NY. 

IV, b, 21. Missing. 

IV, b, 22. Water worn corals. Hamilton group, N. Y. 

IV, b, 23. Coral. Probably European Jurassic. _ 

#IV, b, 24. Heliophyllum. Corniferous limestone, N. Y. 


EV, bs 25. Fawosites & Zaphrentis. Corniferous limestone, N. Y. 

IV, b, 26. Missing. 

IV, b, 27. Organic Impressions. Clinton group (Gray band), 
Medina, N. Y. 

IV, b, 28 (2 specimens). Zaphrentis. Corniferous limestone, N. Y 
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. Missing. | 

. Bryozoa. Trenton limestone, Central Now: 

. Bryozoa. Trenton limestone, Central N. Y. 

. Heliophyllum. Hamilton group, Western N.Y. — 
. Zaphrentis.  Corniferous limestone, Western N. Y. 
. Missing. . 


_ Fawosites. Corniferous limestone, Helderberg, N. Y. 
_ Favosites. Corniferous limestone, Bethlehem, RY 
_ Columnaria alveolata. . Black River limestone, Diy 
Favosites. Corniferous limestone, Bethlehem, NM 
. Favosites. Corniferous limestone, N. Y. 

_ Fuvosites. Corniferous limestone, N. Y. 

_ Favosites. Corniferous limestone, N. Y. 

_ Favosites. Corniferous limestone, N. Y. 

_ Favosites. Corniferous limestone, N. Y. 

. Favosites. Corniferons limestone. 

. Favosites. Niagara limestone. 

_ Favosites. Corniferous limestone, N. Y. 

_ Favosites. Corniferous limestone, N. Y. 

_ Favosites.. Corniferous limestone, N.Y. 

. Favosites. -Corniferous limestone, N. Y. 

. Favosites. Niagara limestone, N. Y. 

. Missing. 

. Missing. 

. (3 specimens.) Fuvosites. Niagara limestone, N. Y. 
. Missing. 

. Missing. 

. Zaphrentis. Corniferous limestone, N. Y. 

. Missing. 

. Favosites, Niagara limestone, N. Y. 


Monticulipora lycoperdon. ‘Trenton limestone, N. Y. 


. (2 specimens.) Niagara? 
26. 


Favosites. Niagara limestone. Illinois and Wisconsin. 
Graptolites. Hudson River slates ? NSYS 


IV, k, 1. Hridophyllum. Corniferous limestone, Berne, N. Y. 


IV, k, 2. 
IV, k,2. 
IV, k, 4. 
N. Y. 
IV, k, 5. 
N. Y. 


BEridophyllum. Corniferous limestone, Berne, N. Y. 
Columnaria alveolata. Trenton limestone, N.Y. 
Columnaria alveolata. Trenton limestone Glens Falls, 


Columnaria alveolata. Trenton limestone, Glens Falls, 
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IV, k, 6. Zrachypora. Corniferous limestone, N. Y. 


1, 1. Syringopora. Corniferous limestone, Bethlehem, N. Y. 

IV,1, 2. Syringopora. Corniferous limestone, N. Y. 

IV, m, 1. Sponge. Chalk, Wilts, England. 

IV, r, 16. Favosites. Corniferous limestone, N. Y. . 

IV, r, 25. Stromatopora. Niagara limestone, N. Y. 

V, 1. Missing. . 

V, 2. Water-worn coral. 

V, 3. “Veget. Petrefact. in Hornstone. Coeymans.” Tremato- 
pora. Delthyris shaly limestone. 

V, 4. “Veget. Petrefact. Helderbergh.” Casts of sponge tubes. 
Oriskany sandstone. 

V, 5. “Veget, Petrefact. Helderbergh.” Casts of sponge tubes. 
Oriskany sandstone. 

V, 6. Missing. 

V, 7. Epsomites. Niagara limestone, N. Y. | 

V, 8. Epsomites. Niagara limestone, N. Y. 

V, 9. Epsomites. Niagara limestone, N. Y. 

V, 10-12. Missing. - 

V, 13. Travertine. Danube, Herkimer county, N. Y. 

V, 14-30. Missing. 

V, 31. Silicified palm. Locality ? 

V, 32, 33. Missing. 

V, 34. “ Ferruginified birch roots. Fowler. St. Lawrence county.” 

V, 35. Missing. 

V, 36. (2 specimens) Orthoceras sp.? Marcellus shales, Schoharie, 

Shee ane 

V, 37, 38. Missing. 

*V, 39. “ Lithodictuon Beckii, from Medina, Orleans county, N.Y. 
(Grey band of Eaton.) Dr. G. W. Boyd.” 

V,40, 41, Missing. 

V, 42. Arthophycus Harlani. (8 specimens.) Medina, N. Y. 


Trigonia, etc. J urassic. Locality ? 

Trigonia, etc. J urassic. Locality ? 

Triarthrus Becki. Green. Utica slate, N. Y. 

Orbiculoidea grandis. Van. Hamilton group, Central N. Y. 
Streptelasma, etc. Hamilton group, Western N. ps 

. Corniferous limestone, N. Y. 

Scolithus. Potsdam sandstone, Moos 


Se ee ate 
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*64+20+21+426. Hndoceras longissimum, Hall, Orternat. (Palwon- 
tology of New York, vol. I, pl. 18, figs, 1, 1a.) aca River capa 
stone, Watertown, N. Y. i | 

ue Gontoceras anceps. Hall. Black River limestone, Watertown, ee 
N.Y: : 

8. Murchisonia bellicincta. Trenton limestone, Central N. Y. 

9. Murchisonia bellicincta. Trenton limestone, Central N. Y. 

10. Hdmondia subtruncata. Hall. Trenton limestone, Central N. Y. 

10. Orthoceras, Schoharie grit, N. Y. 

11413. O. junceum, Hall. Trenton limestone, Central N. Y. 

12. Edmondia subtruncata, Hall. Trenton limestone, Central N.Y. 

14. Monticulipora. Trenton limestone, Central N. Y. 

15. MW. lycoperdon. Trenton limestone, Central N. Y. 

*16+23. Gonioceras anceps, Hall. Black Biver limestone, Water- 
town, N. Y. 

18. Monticulipora. 'Trenton limestone, N. Y. 

*19, Gonioceras anceps, Hall. Black River limestone, Watertown, 
N.Y. 

21, Pentamerus limestone, Rochester, N. Y. 

*22. Ormoceras ? gracile, Hall. OriGinat. (Paleontology of New 
York, vol. 1, pl. 17, fig. 3.) Black River limestone, Watertown 
ae 

25. Stromatocerium rugosum, Hall. Watertown, N. Y. 

26. Tetradium. Watertown, N. Y. 

27. Stromatocerium rugosum, Hall. Watertown, N. Y. 

*28, Endoceras proteiforme, var. tenuistriatum, Hall. Trenton lime- 
stone, Central N. Y. 

29. Ldmondia subtruncata, Hall. Trenton limestone, Central N.Y. 

31. Pterinea flabella, Conr. Hamilton group, Central N. Y. 

45. Spirifer arrectus, Conr. Oriskany sandstone, N. Y. 

136. Halysites catenulata. Niagara group, N. Y. 


SPECIMENS wird PrintrEp NuMBERs. 
445, 471, 502. Spirifer mesastrialis, Hall. Modiomorpha and other 
fossils. Chemung group, N. Y. 
58, 376, 424. Limoptera macroptera, Conr, Hamilton group, N. Y. 
53. Spirifer. Lower Carboniferous. Locality ? 
119. Heliophyllum Halli, E. & WU. Hamilton group, Western N. Y. 
72, 304. Qrthoceras. Hamilton group, Central N. Y. 


444, 454, 81, 464. Spirifer granulosus, Conr. Hamilton group, Cen- 
tral N. Y. 


48, 8. audaculus, Conr. Hamilton group, Central N. Y. ee a 
84. Spirifer mucronatus, Conr. Hamilton group, Rensselaerville, 


22. Favosites. Niagara group, N. Y. a 
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71. Cimitaria recurva, Conr, Hamilton group, Central N. Y. 


N.Y: 


*a.° Potsdam sandstone, N. Y. 

b. Pholadomya. Jurassic, Europe. 

b. Zaphrentis. Corniferous limestone, N. Y. 

¢. Cucullea, Cretaceous, Europe. 

c. Columnaria. Black River limestone, N. Y. 

d, f. Monticulipora lycoperdon. Trenton limestone, N. Y. - 
¥e. Orthoceras nuntium, Hall. Hamilton group, Central N. Y. 


‘k. Leptena rhomboidalis, Wilck. Corniferous limestone, N. Y 


0.1 ? Corniferous, Ky. 

0.3. ? Corniferous, Ky. 

t, u, v.. Various fossils, Hudson River group (erratic blocks), N.Y. 
a,a. (Two specimens) Monticulipora ates Trenton lime- 
stone, N. Y. , 
*b, b. Tentaculites gyracanthus, Eaton. Pentaculite limestone, 

Schoharie, N. Y. 

ec. Grammysia arcuata, Conr. Hamilton group, N. Y. 

d, d. Cetacean? bones. Locality? 

e, e. Silicified wood. Locality ? 

f, £. Batrachoides nidificans, Hitchcock. Triassic sandstone, Con- 
necticut Valley, Mass. 

g, g. Various fossils, Hamilton group, N. Y. 

h, h. Orthoceras undulatum, Hall. Niagara limestone, Western 
New York. 

0,0. O. Marcellense, Hall. Goniatite limestone, Satioharie, N. Y 
N. 1. Gonocardium trigonale, Conr. Corniferous limestone, 
Schoharie, N. Y.? fh 

N. 2. Leperditia alta,Conr. Tentaculite limestone, Schoharie, N. Y 

N. 3. Corniferous limestone, Schoharie, N. Y. 

#N. 4, Favosites tuberosa, Rom. Corniferous limestone, Schoharie, 
N.Y. apes 

N. 5. Zaphrentis. Corniferous limestone, Schoharie, N. Y. 

N. 6. Favosites. Corniferous limestone, Schoharie, N. Y. 

N. 7. Platyceras dumosum, Conr. Corniferous limestone, Schoharie 
harie, N. Y. 

N. 8. Megambonia ll eT Hall. Oriskany limestone, Scho- 
harie, N. Y. 
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*N. 9. Torebratula? Corniferous limestone, Schoharie, Nox 

*N, 10. Ptilodictya. Corniferous limestone, Schoharie, N. Y. 

N. 11. Favosites tuberosa, Rom. Corniferous limestone, Schoharie, 

oN. Y' 

N. 12. Fuvosites. Corniferous limestone, Schoharie, ye hag 

N. 13. Pterinea arenaria, Hall. Oriskany sandstone, Schoharie, 
N. Y. 

E. 3. Fish tooth. Locality? 

-E. 4. Fish tooth. Locality? 

E. 7. Fish tooth. Locality? 

E. 6. Fish tooth. Locality ? 

E, 9. Fish tooth. Locality ? . 

G. Trinucleus concentricus. Trenton limestone, MY 

G. Hamilton group ? 

H. Trinucleus concentricus. Trenton limestone, N. Y. 

I. Lepiena rhomboidalis. Oorniferous limestone, N.Y 

Il. Edmondia subtruncata, Hall. Trenton limestone, N. ¥y 

? ? 

? ? 

. Pentamerus limestone. Clinton group. Western, N. Y. 

. Spirifer granulosus, Conr. Hamilton group, Note 

Conocardium. Corniferous limestone, N. Y. 


L. 
M. 
Po} 
P. 2 
ae: 
P. 4. 
P. 5. Limoptera? Hamilton group, N. Y. 

P. 6. Spirifer granulosus, Conr. Hamilton group, N. Y. 

P. 7. Orthoceras crotalum, Hall. Hamilton group, N. Y. 

S. Pentamerus oblongus, Hall. Clinton group, Rochester, N. Y. 
X. Astarte. Cretaceous. Locality, ? 


Fossits witHout LasEts oR TICKETS. 


Columnaria alveolata (2 specimens). Black River limestone, N. Y. 
Bellerophon bilobatus Conr. Trenton limestone, N. Y. 

Raphistoma lenticulare. Trenton limestone, N, Y. 

Orthis biforata Kich. Hudson River group, Ohio. 

Ambonychia radiata. Hudson River group, N. Y. 

Oyrtolites ornatus, Hudson River group, N. Y. 

* Pleurotomaria ? pervetusta, Hall. Medina sandstone, N. Y. 
Pentamerus oblongus var. Niagara group, Iowa. 

Caxyocrinus ornatus, Hall (2 specimens). Niagara group, Lock- 
port, N. Y. , 

Spirifer Niagarensis, Hall. Niagara group. 


3 
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Halysites catenulata. Niagara group, N. Y. 


Epsomites. Niagara group, N. Y. 

Spirifer macropleura, Conrad. Lower Helderberg group, N. Y. 
Meristella levis, Hall. Lower Helderberg group, N. Y. 
Leperditia alta, Conrad. Lower Helderberg group, N. >: 
Pentamerus galeatus, Dal. Lower Helderberg group, N. Y. | 
Spirifer arenosus, Conr, Oriskany sandstone, N, Y. 

S. arrectus, Hall (2 specimens). Oriskany sandstone, N. Y. 


Rensselieria ovoides, Hall (3 specimens). Oriskany sandstone, N.:Y. 


R. ovalis, Hall. Oriskany sandstone, N. Y. 

Eatonia peculiaris, Hall (2 specimens). Oriskany sandstone, N. Y. 

Orthoceras. Schoharie grit, N. Y. 

Atrypa reticularis (19 specimens). Corniferous limestone, IN Se 

One lot corals (15 specimens). Corniferous limestone, N. Y. 

Athyris spiriferoides Eaton (34 specimens). Hamilton group, 
Western N. Y. 

One misc. lot brachiopods (15 specimens). Hamilton group, Western 
be ee : ; 

Grammysia alveata. Hamilton group, Western N. Y. 

Cimitaria recurva. Hamilton group, Western, N. Y. 

Limoptera macroptera (2 specimens). Hamilton group, Western 
NY: 

One lot corals (10 specimens). Hamilton group, Western N. Y. 

Mise. brachiopods (4 specimens). Chemung group, N. Y. 

One lot Tertiary fossils. Locality ? 

One lot carboniferous plants from Carbondale, Pittston, Plymouth, 
etc., Penna. (58 specimens). Seer 

One lot carboniferous plants from Morgan county, Virginia. 

Paleoniscus, Trias, Turner’s Falls, Mass. 

Skeleton of fish (2 specimens). Solenhofen, Germany. 

Favosites. Niagara limestone, N. Y. 

* Orthoceras arcuoliratum, Hall. Trenton limestone, Wisconsin. 
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Report of the Assistant Paleontologist. 


Aupany, New York, September 30, 1891. 
Jamus Hari, LL. D., State Geologist. 


Srr.— Early in the present year I received instructions to 
devote my time as far as possible to the requirements of the 


- Paleontology of New York; as a necessary consequence museum 


work among the paleontological collections has progressed but 


little during the past year. The mounting of the crustacean 


collection has been advanced beyond its condition at date of last 
report, but still lacks considerably of completion. Important 
additions have, however, been made to the-collections, and of 
these a list is communicated with this report. Opportunity for 
field work has been curtailed by the heavy expenditure connected 
with the geological investigations carried on at the Livonia salt 
shaft, which has been borne entirely by this department. We 
have received from Mr. D. D. Luther, who has conducted these 
investigations, one shipment of specimens, consisting of nineteen 
boxes and one barrel of fossils, mostly from the upper layers of 
the Hamilton shales, and a second lot of nine boxes from the 
middle part of this formation. At the time Mr. Luther began 
his work in May last, the excavation of the shaft had proceeded 


to a depth of about 350 feet; of this thickness about 125 feet ~ 


pertained to the Hamilton shales, the rock section from 225 feet 
upward being wholly in the Genesee shales. The latter have 
furnished but the few, common spevies of the dark shales, the 
styliola Limestone layer, which appears in the sections further to 
the east, being here represented by a few isolated concretions of 
small size. The fossils of the upper Hamilton shales collected 
from the dump of the shaft, representing the section from 
925-350 feet, have been examined and identified by me, and a 
list of these with the other fossils of this series of formations will 
be submitted when a final report on this interesting section shall 
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: be rendered. The Perel thus far examined has been ie 
» very rich i in trilobites, linguloids and lamellibranchs; the lingu- 
loids especially being remarkable for their diversity of form Ht 308 

_ beauty of preservation. 

Late in the autumn of last year Mr. Jacob Van Deloo made | 

some collections of fossils from the Chazy limestone at Keese- — 
ville, and in September of this year he, with Mr. Martin Sheehy, 


= collected considerable valuable material from the interesting 


See ee LOR OE Seen eT TOe CSIRLS FO eee TES 


eS aN MN, 


a Ve 


. Oriskany fauna on Becraft’s Mountain, near Hudson, CGveEe 


last year by Dr. C. E. Beecher of New Haven. 


About a year ago 1 began the preparation of a series of list . 
of the type and illustrated specimens of fossils belonging to the 


Museum collections. The lists heretofore published have been 
fragmentary and scattered ; it has been my purpose to bring 
together ina zoological arrangement an enumeration, complete 


to date, of these important specimens, with citations to the pub- | 


lications in which they have been figured. I transmit herewith 


the first installment of this catalogue, viz., Part I, Crustacea. 


The work done on the Paleontology on New York, vol. VIII, 


parts 1 and 2, is fully recounted in your own report. 


I am, sir, very respectfully yours. 


J. M. CLARKE, | 
Assistant Paleontotlogist. 


to a Original anh Aineheted specimeneat 
in the Paleontological Collect tions 


Part I.---CRUSTACEA. 
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oe PREPARED By JOHN M. CLARKE, Assistant PALMONTOLOGIST. 
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na Mfeseun include a considerable number of -reproduetions in plaster- 


of-paris, gutta-percha and sulphur, of original specimens, and 


& _these are, for convenience of reference, included in the list, but 


the citations of these are marked with an asterisk (*) in the 


margin of the page. The actual original specimens, including 
those used for the first illustration of the species, are indicated 


a by having the reference to the illustration in heavy-face type. | 
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OSTRACODA. 


Family LEPERDITIDA. 


Genus LEPERDITIA, Rouault. 1851. 
Leperditia Hudsonica, Hall. 1859. 
Paleontology of New York, vol, iii, p. 375. 
Quarterly Journal of the Geological Society, vol. xlvi, pl. 1, figs. 5, 
a, b, ¢. 
Lower Helderberg group (Shaly limestone). Becraft’s Mountain, 


i ee i 
Leperditia alta, Conrad (sp.). 1843. 


In Vanuxem’s Report on the Third Geological District of New York, p. 112. 

Quarterly Journal of the Geological Society, vol. xlvi, pl. 1, figs. 6, 
arb. 

Lower Helderberg group (Tentaculite limestone). Herkimer county, 


ey. 
Genus BEYRICHIA, McCoy. 1844. 


Beyrichia trisulcata, Hall,’ 1859. 
Palzontology of New York, vol. iii, p. 381. 
Quarterly Journal of the Geological Society, vol. xlvi, pl. 1, fig. 2. 


Lower Helderberg group (Tentaculite limestone). Herkimer county, 
By J. Gebhard purchase. 


Beyrichia granulata, Hall. 1859. 
Paleontology of New York, vol. iii, p. 377, 
Quarterly Journal of the Geological Society, vol. xlvi, pl. 1, fig. 3. 


Lower Helderberg group (Pentamerus limestone). Schoharie county, 
Se J. Gebhard purchase, 


Beyrichia oculina, Hall. 1859. 
Paleontology of New York, vol. iii, p. 378. 
Quarterly Journal of the Geological Society, vol. xlvi, pl. 1, fig. 4. 


Lower Helderberg group (Pentamerus limestone). Schoharie county, 
N.Y. J. Gebhard purchase. 
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Beyrichia parasitica Hall, (sp.). 1859. 
Paleontology of New York, vol. iii, p. 376. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 17, fig. 1. 
“Tower Helderberg group (Tentaculite limestone). Herkimer county 
: J. Gebhard purchase. 
Beyrichia Clarkii, Jones. 1890. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 17, fig. 2- 


Lower Helderberg group (Tentaculite limestone). Herkimer county, 
N. Y. - J. Gebhard purchase. 


Beyrichia subquadrata, Jones. 1890. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 537, pl. xx, 
fig. 4. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Beyrichia Kloedeni, McCoy. var. 
Quarterly Journal of the Geological Society, vol, xlvi, p. 538, pl. 21 
fig. la, b. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Beyrichia Kolmodini, Jones. 1890. 


Quarterly Journal of the Geological Society, vol. xlvi, p. 538, pl. 20, 
fig. 6. 
Hamilton group. Clarke county, Indiana. 
J. M. Clarke purchase. 


! 


Genus PRIMITIA, Jones and Holl, 1865. 
Primitia Clarkii, Jones. 1890. 
Quarterly Journal of the Geological Society, vol, xlvi, p. 535, pl. 21, 
fig. 11. 
Corniferous limestone (drift), Canandaigua, N. Y. 
J. M. Clarke purchase. 


Genus KL@DENIA, Jones and Holl. 1886. 
Kledenia notata, Hall (sp.), var. ventricosa, Hall. 1859. 
Paleontology of New York, vol. iii, p. 380. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 14, pl. 1, 
figs. 1, a, b. ' 
Lower Helderberg group (Shaly limestone). Herkimer county, N. Y. 
J. Gebhard purchase. 


— ee 


“age Toast of the Geli Sey, vol. ee p. sean 2, 
ig. 9, a, b . 
Ree enireraae: limestone (arift). nl PEeMENe Te, N. Y. Wes 
. if M. Clarke prrchvase,s 
Genus OCTONARIA, Jones. 
3 — Octonaria Linnarssoni, J ones. 1890. 


_~ Quarterly Journal of the Geological Society, vol. xii, p. 541, Ph 20,4 ‘i Ss 
“Hamilton group. Clarke county, Taint ; fe 


J. M. Clarke purchase. 


For a8 Genus EURYCHILINA, Ulrich. 

Be | Eurychilina reticulata, Ulrich (Jones. 1890). rea 
Ti ) Quarterly Journal of the Geological Society, vol. xlvi, oe 539, pl. 20. . 
eB ' fig-13, a, b. 

ss a _Corniferous limestone (drift). Canandaigua, N. Y. 

oc : J. M. Clarke purchase. 
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CIRRIPEDIA. 


Family LEPADID. 


Genus TURRILEPAS, Woodward. 1865. 
Turrilepas flecuosus, Hall, 1888. 


Palzontology.of New York, vol. vii, p. 215, pl. 36, fig. 1. 


Corniferous chert. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Turrilepas cancellatus, Hall. 1888. 


Palzontology of New York, vol. vii, p. 216, pl. 36, fig. 2. 


Corniferous chert. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Turrilepas devonicus, Clarke. 1882. 


American Journal of Science, vol. xxiv, p. 55, fig. 1. 
Paleontology of New York, vol. vii, 1888, pl. 36, fig. 3. 


Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Turrilepas sqguama, Hall. 1888. 


Paleontology of New York, vol. vii, p. 217, pl. 36, fig. 5. 
Palxontology of New York, vol. vii, pl. 36, fig. 6. 
Paleontology of New York, vol. vii, pl. 36, fig. '7. 
Paleontology of New York, vol. vii, pl. 36, fig. 8. 
Hamilton group. Canandaigua, N. Y. 


J. M. Clarke purchase 
Turrilepas foliatus, Hall. 1888. 

Paleontology of New York, vol. vii, p. 218, pl. 36, fig. 15. 

Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase 


Turrilepas nitidulus, Hall. 1888. 


Paleontology of New York, vol. vii, p. 218, pl. 36, fig. 4. 
Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase 


rile a New York, Ae vii, p. 219. ot 26, fee 9, 10, 1, 


they 


signa, N.Y. A 3 
a i Aa 7M. Clarke percha, 


ee of. New York, oe vii, ah 36, fig. 14. 
aan ee oe lake, N.Y. i 
J. M. Clarke ge 


“ ae Turrilepas ? Newberryi, Whitfield. 1882. 


ge e. - Annals N. Y. Academy of Sciences, vol. ii, no. 8, p. 217. 
Ce " *Palwontology of New York, vol. vii, pl. 36, fig. 17. 


*Paleontology of New. York, vol. vii, pl. 36, fig. 19. 


$- 


Eee: Erie shale. Sheffield, Ohio. oe vs if 
‘¥ 8 "==. Genus STROBILEPIS, Clarke. 1888. | 
ez 6 Strobilepis spinigera, Clarke._ 1888. 


Braisontolosy of New York, vol. vii, p. 212, pl. 36, figs. 20, 21, 22. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by C. A. White and C. Van Deloo, 1861. 


_ Family BALANIDZ. 
Genus PALZZOCREUSIA, Clarke. 1888. 
sete Paleoereusia devonica, Clarke. 1888. 


_ Paleontology of New York, vol. vii, p. 210, pl. 36, figs. 24, 25, 26. 


Corniferous limestone. LeRoy, N. Y. 
i ouspet by C.D. Walcott and CO. Van Deloo, 1878. 
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Family NUTTAINIID. 


Genus NUTTAINIA, Eaton. 1832. 
* Nuttainia concentrica, Eaton. 1832. _ 
Monograph of the Trilobites of North America, p. 73. Cast No. 28. 
Trenton limestone. Near Waterford, N. Y. 
The Albany Institute donor. 


Family CALYMENIDZ. 


Genus CALYMENE, Brongniart. 1822. 
* Calymene callicephala, Green. 1832. 
Monograph of the Trilobites of North America, p. 30. Cast No. 2. 
Hudson River group. Locality said to be Hampton, Virginia. 
The Albany Institute donor. 


*(C. Blumenbachi [Brongniart] Green). 
Monograph of the Trilobites of North America, p. 28. Cast No. 1. 
Trenton limestone. Trenton Falls, N. Y. 

The Albany Institute donor. 


Calymene camerata, Conrad. 1842. 
Journal Philadelphia Academy Natural Science, vol. viii, p. 278. 
Paleontology of New York, vol. ii, 1852, pl. 78, fig. la. 
Niagara group (Coralline limestone). Schoharie, N. Y. 
J. Gebhard purchase. 


Paleontology of New York, vol. ji, 1852, pl. 78, fig. 1b. 
Niagara group (Coralline limestone). Schoharie, N. Y. 
J. Gebhard purchase. 


Palxontology of New York, vol, ii, 1852, pl. 78, figs. le, le. 
Niagara group (Coralline limestone), Schoharie, N. Y. 
dS. Gebhard purchas:. 


e 


aie, _- Report or THE STATE GEOLOGIST. 
* : , ; , 
Beers! Calymene platys, Green! 1832. .— 
, Monograph Trilobites: of North America, p. 82. 
he, ali of Devonian Fossils, 1876; Crustacea, pl. 1, fig. 33 and 


ry of New York, vol. vii, 1888, pl. 1 fig. 1. 


t 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 1, fig. 2; and" 
- Paleontology of New York, vol. vii, 1888, pl. 1, fig. 2. 


Schoharie grit. 


Schoharie grit. 


" Schobarie grit. potioba ss Nirvo aeP a 


J. Gebhard purchase. 


Albany county, N. Y. | 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 1, figs. 4, 7, 
and Paleontology of New York, vol. vii, 1888, pl. figs. 3, 7. 


Schoharie, N. Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, ‘pl. 1, fig. 5; and 
“Palxontology of New York, vol. vii, 1888, pl. fig. 4. 


Schoharie grit. 


Schoharie, N. Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 1, fig. 6; and 
Paleontology of New York, vol. vii, 1888, pl. 1, eee 5 


Schoharie grit. 


Schoharie, N. Y. 
Collected by C. Van Deloo. 1862. 


“Illustrations of Devonian Fossils, 1876; Crustacea, pl.1, fig. 1; and 
Palxontology of New York, vol. vii, 1888; pl. 1, fig. 6. 


Schoharie grit. 


Knox, N.Y. 
Collected by C. Van Deloo. 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 1, fig. 9; and 
Paleontology of New York, vol. vu, 1888, pl. 1, fig. 8 


Schoharie grit. 


Schoharie county, N. Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 1, fig. 8; and 
Palexontology of New York, vol. vii, 1888, pl. 1, fig. 9. 


Schoharie grit. 


Schoharie county, N. Y. 
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Genus HOMALONOTUS, Kenig. 1825. 
_ Sub-genus TRIMERUS, Green, 1832. wm 
Homalonotus delphinocephalus, Green. 1832. 
Monograph of the Trilobites of North Aimerica, p. 82, pl. 1, fig. 15 
original of Cast No. 32. 
Niagara group. “In limestone. Banks of Lake Ontario, Monroe 


county, N. Y.” 
: The Albany Institute donor. 


Monograph of the Trilobites of North America, p. 82; not figured. 
Niagara group. Western New York. | 
The Albany Institute donor. 


Paleontology of New York, vol. ii, 1852, pl. 68, fig. 9.. 
Niagara group. Lockport, N. Y. 


Homalonotus Vunucemi, Hall. 1859. 
Paleontology of New York, vol. iii, p. 352, pl. 73, fig. 12. 
Lower Helderberg group. Schoharie, N. Y. 
J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 5b, figs. 1, 2. 
Lower Helderberg group. Kingston, N. Y. 
L. Bevier, exchange. 


Homalonotus major, Whitfield. 1885. 
Bull. Amer. Mus. Nat. His. Vol. i, No. 6, p. 198, pl. 22. 
Paleontology of New York, vol. vii, 1888, pl. 5a, fig. 1. 
(Oriskany sandstone). Bank of 4th Binnewater, Rosendale, Nave 
L. Bevier, exchange. 


Subgenus DIPLEURA, Green. 1832. 

Homalonotus DeKayi, Green (sp.). 1882. 
Monograph of the Trilobites of North America, p. 80, not figured. 
Hamilton group. Madison county, N. Y. 

The Albany Institute donor. 


(*) (Wuttainia sparsa, Eaton.) 
Geological Text-book, 2nd ed., 1882, p. 34. 
Monograph of the Trilobites of North America, p. 89, Cast No. 35. 
Hamilton group. Coeymans, N. Y. 
The Albany Institute donor. 
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£, aici roe eats Fossils, 18765 Crustaces, pl. 2, fig. 1; and hi oS 
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Priscratisns of Devonian Fossils, 1876; Tae ph. 2, fig. 2 23 oad eth : ia 
Palkcitology of New York, vol. vii, 1888, pl. 2, fig. 2. De 
5 # ‘f Hamilton group.. Ladd’s quarry near enn ueEe: Shenae county, 


ew Y. . ee) 
J. Gebhard purchase. re 


Illustrations of Orsninn Fossils, 1876; Crustacea, pl. 2, fig. 6; one | Or 
~ Paleontology of New York, vol. vii, 1888, pl. 2, fig. 6, ; 

- Hamilton group. Madison or Otsego county, N. Y. a 
J. eae Br ee ad 


Pilinatratiota of Devonian Fossils, 1876; Seta: pl. 2, fig: 75 and 
Paleontolgy of New York, vol. vii, 1888, pl. 2, fig. 7. 
Hamilton group. Madison county, N. Y. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 2, figs. 8, 9; 
and Palxontology of New York, vol. vii, 1888, pl. 2, figs. 8, 9. 


Hamilton group. Madison county, N. Y. 
J. Gebhard purchase. 


, Illustrations of Devonian Fossils, 1876; Crustacea, pl. 2, fig. 11; and 
~ Palxontology of New York, vol. vii, 1888, pl. 2, fig. 11. 


_ Hamilton group. Darien, Ne Wet: 
Collected by O. A. White and © Van Deloo, 1860. 


Sek en Ge se 


Tlusfrations of Devonian Fossils, 1876; Crustacea, pl. 2, fig. 12; and 
Paleontology of New York, vol. vii, 1888, pl. 2, fs 12... 


Hamilton group. Cazenovia, N. Y. 
iB Gebhard purchase. 


a Illustrations of Devonian Fossils, 1876; Crustacea, pl. 3, fig. 1; and 
Paleontology of New York, vol. vii, 1888, pl. 3, fig. 1. 


_ Hamilton group. Bellona, N.Y.  . 
Collected by OC. A. White and C. Van Deloo, 1860. 
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Illustrations of Devonian Fossils, 1876; Gratiaaen. pl. 3, fig. 35 and i | 
Paleontology of New York, vol. vii, 1888, pl. 3, fig. 2 ae 
Hamilton group. Near Leonardsville, N. Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 3, fig. 3; and ° 
Paleontology of New York, vol. vii, 1888, pl. 3, fig. 3. 


Hamilton group. Madison county, N. Y. : 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 3, fig. 4; and — . 
Paleontology of New York, vol. vii. 1888, pl. 3, fig. 4. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by U. A. White and C. Van Deloo, 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 3, fig. 5; and 
Paleontology of New York, vol. vii, 1888, pl. 3, fig. 5. 


Hamilton group. Madison county, N. Y. - 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 4, figs. 3, 4, 
5; and Paleontology of New York, vol. vii, 1888, pl. 4, figs. 1, 2, 3. 
Hamilton group. Madison county, N. Y. 


F 


J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 4, fig. 6. 
Hamilton group. Canandaigua Lake, N.Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 4, fig. 7. 
Hamilton group. Canandaigua Lake. N. Y. 
J. M. Clarke purchase. 


Palentology of New York, vol. vii, 1888, pl. 5, fig. 1. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by C. Van Deloo and H. EZ. Smith, 1878. 


Paleontology of New York, vol. vii, 1888, pl. 5, figs. 2, 3. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


a 
Illustrations of Devonian Fossils, 1876; Crustacea, pl. 5, figs. 10, 9, 
and Paleontology of New York, vol. vii, 1888, pl. 5, figs. 12, 18. 


Hamilton group. Hamilton, N. Y. 
Collected by James Hall, 1862. 
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Re eet ASAPHIDE, cam 
Genus BUMASTUS, Murchison. | 
a Iienus Tous, Wall, 1867. a 
& ‘Twentieth Ann. Rept. N. Y. State Cab. Nat. Hist., p, 378. er. ‘a 
f Eleventh Annual Report of the Department of Geology and Natural | bs 
History (Indiana), 1882, pl. 33, fig. 13. |; a 


3 Niagara group.' Waldron, Indiana. 
Ge Collected by C. D. Walcott and C. Van Delo, 1878. 


; Eleventh Annual Report of the Department of Geology and Natural: 
te History (Indiana) 1882, pl. 33, fig. 14. 


Niagara group. Waldron, Indiana. 
om Collected by C. D. Walcott and C. Yan Tees. 1878. 
4 TL leenus arcturus, Hall. 1847. 


a EPalnontoloey of New York, vol. i, p. 23, pl. iv bis, , fiz. 12. 
4 sae limestone. Chazy, N, Y. 
J 
; 


4 Geological Sursey Collection. 
c Genus BATHYURUS, Billings. 1865. 

4 

; Bathyurus extans, Hall. 1847. 


‘4 Paleontology of New York, vol. i, p. 228, pl. Ix, figs. 2, a, b. 
Z - Birdseye limestone. Watertown, N. Y. ‘3 
; acs J. Gebhard purchase. 


Genus ASAPHUS, Brongniart. 1822. 
_ Asaphus obtusus, Hall. 1847. 
Paleontology of New York, vol. i, p. 24, pl. iv bis., fig. 14. 


Chazy limestone. Chazy, N. Y. 
Geological Survey Collection. 


Asaphus canalis (Conrad), Hall. 1847. 


Paleontology of New York, vol. i, p. 25, pl. iv bis., fig. 17. 


Chazy limestone. Chazy, N. Y. 
Geological Survey Collection. 


Palwontology of New York, vol. i, pl. iv bis., fig 19. 


Chazy limestone. Chazy, N. Y. . 
Geological Survey Collection. 


Tully limestone. Borodino, NY: 
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Genus ISOTELUS, De Kay. 1824. +e ee 
* Tsotelus gigas, De Kay. 1824. oe 


Annals of the New York Lyceum of Natural History, vol. i, p. 124, a 4 


pl. xiii, fig. 1. 


; : £ ‘ae 
Trenton limestone. Trenton Falls, N. Y. +e 


The Albany Institute donor. * 


Family BRONTEID. 
Genus BRONTEUS, Goldfuss. 1843. 
Bronteus Barrandii, Hall. 1859. 


Paleontology of New York, vol. iii, p. 350, pl. 73, figs. 1, 2, 3, 4 
Lower Helderberg group. Schoharie, N.Y 


J. Gebhard purchase. 


Bronteus senescens, Clarke. 1889. 


Eighth Annual Report N. Y. State Geologist, p. 57. fig. 1. 
Chemung group. Prattsburgh, N. ae 
- J. M. Clarke donor. 


Subgenus TH¥YSANOPELTIS, Corda. 1847. 
Bronteus Tullius, Hall. 1888. 


Palwontology of New York, vol. vii, p. 12, pl. 8a., figs. 34, 35. 
Tully limestone. Kingsley’s Hill, near Otisco, N. Y. 


S. G. Williams donor. 
Palxontology of New York, vol. vii, pl. 8a., fig. 36. 


S. G. Williams donor. 


Family PHACOPIDA. 
Genus PHACOPS, Emmrich. 1839. 
Phacops Logani, Hall. 1859. 


Palxontology of New York, vol. iii, p. 358, pl. 73, fig. 15; and 
Palxontology of New York, vol. vii, 1888, pl. 8a., fig. 19. 
Lower Helderberg group. Schoharie, N. Y. 


J. Gebhard purchase. 


Paleontology of New York, vol. iii, pl. 78, figs. 28, 24. 
Lower Helderberg group. Schoharie, N. Y. 
J. Gebhard purchase. 


i ss Report or THE STATE @uonogisr. 389, © 


_ Palwontology of New York, vol. vii, pl. 8a., fig. 20. pi 
a Lower Helderberg group. Schoharie, N. Y. ; A . 
‘ ; J. Gebhard purchase. a, 
4 
4 Phacops cristata, Hall. 1861. . 
+ Descr. New Species Fossils, p. 67. ; P 
Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, figs. 1, 2; ) 
and Paleontology of New York, vol. vii, 1888, pl. 6, figs. 152. - 
Schoharie grit. Knox, N: Y. 
z ; Collected by C. Van Deloo, 1862. 
f j : 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, figs. 8, 45 
and Palxontology of New York, vol. vii, 1888, pl. 6, figs. 3, 4, 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1862. 


f Illustrations of Devonian Fossils, 1876; Crustacea, ‘ig 6, fig. 5 5 and 
A aad of New York, vol. vii, 1888, pl. 6, fig. 5. ) 


Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


wr Week GaSe ee 


___ [ustrations of Devonian Fossils, 1876; Crustacea, pl. 6, figs. 9, 10; 
~ and Palxontology of New York, vol. vii, 1888, pl. 6, figs. 6, '7. 


3 - Schoharie grit. Albany county, N. Y. 
Bes 2 J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. 11; 
and Paleontology of New York, vol. vii, 1888, pl. 6, fig. 8. 5 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1862. 


eee 


- 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. 6; and 
Paleontology of New York, vol. vii, 1888, pl. 6, fig. 9. 
Schoharie grit. Near Clarksville, N. Y, 
Collected by R. P. Whitfield and C. Van Deloo, 1861. 


Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. '7; and 
Palxontology of New York, vol. vii, 1888, pl. 6, fig. 10. 
Schoharie grit. Albany county, N. Y. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, figs. 12, 13; 
and Paleontology of New York, vol. vii, 1888, pl. 6, figs. 12, 18. 
Schoharie grit. Schoharie, N. Y. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig..107 3a 
and Paleontology of New York, vol. vii, 1888, pl. 6, fig. 26. on 
Schoharie grit. Schoharie, N. Y. 


Collected by C. Van Deloo, 1862. 3 | 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. 16; 
and Paleontology of New York, vol. vii, 1888, pl. 6, fig. 27. 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. 18; 
and Paleontology of New York, vol. vii, 1888, pl. 6, fig. 28. 
Corniferous limestone. Near Clarence, N.Y.  ~ 
Collected by R. P. Whitfield and C. Van Deloo, 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 6, fig. 17; 
and Paleontology of New York, vol. vii, 1888, pl. 6, fig. 29. 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1861. 


(*) Paleontology of New York, vol. vii, 1888, pl. 8a, figs. 1, 2. 
Schoharie grit. Albany county, N. Y. 


Palxontology of New York, vol. vii, 1888, pl. 8a, fig. 3. iq 
Schoharie grit. Knox, N. Y. | 
Collected by C. Van Deloo, 1862. 


Paleontolgy of New York, vol. vii, 1888, pl. 8a, fig. 4. 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1862. 


Phacops cristata var. pipa, Hall. 1888. 


Palwontology of New York, vol. vii, 1888, p. 18, pl. 8a, fig. 5. 
Corniferous limestone. LeRoy, N. Y. 


Collected by J. M. Clarke, 1885. 


Paleontology of New York, 1888, pl. 8a, fig. 9. 
Corniferous limestone. Canandaigua, N. Y. 


J. M. Clarke purchase. 


(*) Palseontology of New York, vol. vii, plate 8a, fig. 10. 
Corniferous limestone. North Cayuga, Ontario. 
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5 Bessey ot New York, vol. vii pl 8a, figs 11,12, ep 
: Comiterons limestone. Walpole, Ontario. — | a 


Collected by C. D. Walcott, 1878. 


_ Palxontology of New York, vol: vii, pl. 8a, fig. 14. | ; og eae 
Corniferous limestone. Lime Rock, near LeRoy, N. Y. i} ea 
5 Collected by J. M. Clarke, 1885. | ‘a 


’ 


Paleontology of New York, vol. vii, pl. 8a, fig. 15. 


_ Corniferous limestone. Canandaigua, N. Y. 


Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. vii, pl. 8a, fig. 17. : 
Oriskany sandstone. Cayuga, Ontario. 
Collected by C. D. Walcott, 1878." 


Paleontology of New York, vol. vii, pl. 8a, fig. 18. 
_ Corniferous limestone. Canandaigua, N. Y. 
; J, M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 31. 
Corniferous limestone. Gacanialeies Ns 
_ J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, figs. 25, 26. 


Corniferous limestone. Canandaigua, N. Y. 
: J. M. Clarke purchase. 


Phacops bufo, Green. 1832. 
(*) Monograph of the Trilobites of North America, p. 41, Cast No. 10. 
Illustration of Devonian Fossils, 1875; Crustacea, pl. 8, figs. 24, 
25 ; and Paleontology of New York, vol. vii, 1888, pl. 8, figs. 25, 26. 


ewrlton group. New Jersey. 
j The Albany Institute donor. 


Phacops rana, Green. 1832. 
Monograph of the Trilobites of North America, 1832, p. 42; originals 


of Casts Nos. 11 and 12. 
Hamilton group. Seneca, Ontario county, N. Y. 
The Albany Institute donor. 


ia ’ : ‘ “wea . wi ’ 
Monograph : the mTrilobites of North cepa 1892, bp. 99, 4 1, 
Cast No. 9. | om 


_ Hamilton “cas Looality? Res 
_ The Albany Institute donor. — . 


iiuctiasions Pp avliatial Fossils, 1876; Crustacea, ph 4, fig. 1; and- 
- Paleontology of New York, vol. vii, 1888, pl. 7, fig. 1. : 


pe orten group. Geneseo, N. Y. 
Collected by C. A. Saisie and C. Van Deloo, 1860. 


Tllustrations of Devonian Fossils, 1876 ; Crustacea, pl. 7, fig. 5; 
and Paleontology of New York, vol. vii, 1888, pl. 7, fig. 5. : 


Hamilton group. Darien, N. Y. 
Collected by U. A. White and C, Van Deloo, 1860. 


Illustrations of Devonian Fossils, 1876 ; Crustacea, pl-7, fe: 9; 
and Paleontology of New York, vol. vii, 1888, pl. 7, fig. 6. 


Hamilton group. Geneseo, N. Y. 
Collected by C0. A, White and C. Van Deloo, 1860. 


Illustrations of Devonian ' Fossils, 1876; Crustacea, pl. 7, figs. 6, 73) 
and Paleontology of New York, vol. vii, 1888, pl. 7, figs. 7, 8. } 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by R. P. Whitfield and C. Van Deloo, 1862. “a 


Illustrations of atone Fossils, 1876;. Crustacea, pl. 7, fig. 8; and 
Paleontology of New York, vol. vii, 1888, pl. 7, fig. 9. : 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by R. P. Whitfield and OC. Van Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 7, figs. 10, 
11 and Paleontology of New York, vol. vii, 1888, pl. 7, figs. 10, 11. 
Hamilton group. Canandaigua Lake. 
Collected by R. P. Whitfield and C. Van Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 8, fig. 10; 
and Paleontology of New York, vol. vii, 1888, pl. 8, fig. 11. 
Hamilton group. Darien, N. Y. 
Collected by OC. A. White and C. Van Deloo, 1860. 
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“Tiustrations of Devonian Fossils, 1876; Crustacea, pl. 8, fig. 


mY if a 1 z | | 
oe: SI - 3 ] 125 4 Re 
"and Paleontology of New York, vol. vii, 1888, pl. 8, fig. 18.” cee 
a Hamilton group. LGianeaeo,” Ne Wage aie y megs) «* “a 

eters, | Collected by O. A. White and C. Van Déod, 1880 aae 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 8, fig. 14; 5 


ig and Palzontology of New York, vol. vii, 1888, pls, fig. 16...) ota 
___; Hamilton group. — Canandaigua Lake, N.Y. | 2 a 
ae Collected by C. A. White and C. Van Deloo, 1860.) — 
4 = Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 8, figs. 15, 


16; and Palxontology of New York, vol. vii, 1888, pl. 8, figs. 16, 17. 
Hamilton group. Canandaigua Lake, N. We oi 
- Collected by F. P. Whitfield and C. Van Deloo, 1858. 


Paleontology of New York, vol. vii, 1888, pl. 8a, fig. 21. 
Hamilton group. Eighteen-mile Creek, N. Y. ps 
aay: FE. A. Randall purchase. 


: Palxontology of New York, vol. vii, 1888, pl. 8a, fig. 22. 
2 Hamilton group. Darien, N. Y. 
be Collected by C. A. White and @. Van Deloo, 1860. 


Paleontology of New York, vol. vii, 1888, pl. 8a, fig. 28. + 


Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 8a, fiz :29, 3 5 


@ Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Paleontology of New ¥ork, vol. vii, 1888, pl. 8a, fig. 30. 


Hamilton group. Fultonham, N. Y. 
iat Collected by W. M. Gabb, 1857. 


Palezontology of New, York, vol. vii, 1888, pl. 8a, fig. 31. 


Hamilton group. Canandaigua Lake, N. Y. 
Collected by C. A. White and CG. Van Deloo, 1860. 


Paleontology of New York, vol. vii, 1888, pl. 8a, fig. 32. 


_ Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 
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Belansciiey of New York, vol. vii, 1888, ph 8a, ihe ts Soa ne m= : 
Hamilton group. Canandaigua, N. Y. «th 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 8. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. i 1888, pl 21, fig. 9. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 10. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 15. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 17. 
Hamilton group. Canandaigua Lake, N. Y. ; 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 19. 
~ Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 20. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 21. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Journal of Morphology, vol. ii, 1888, pl. 21, fig. 30. 
Hamilton group. Canandaigua Lake, N. Y. 
J.-M. Clarke purchase. 


Phacops anceps, Clarke. 1890. 
As Trilobitas do Grez de Ereré e Maecurfi, Estado do Para, Brazil, 
p- 16, pl. 1, fig. 3. 
Corniferous limestone. Cayuga, Ontario. 
Collected by C. D. Walcott, 1878. 


———— 


=_— 2. ee 


" 


ee Ey oN ee 
. “o 


a 


ze as x 
REPORT OF THE SrarE GEOLOGIST. 395 : 
Genus ODONTOCHILE, Corda. 1847. 

Dalmanites vigilans, Hall. 1861. — 
Rept. Progress. Geol. Surv, Wisconsin, p. 57. 
Eleventh Annual Report of the Department of Geology and Natural 

History (Indiana), 1882, pl. 83, fig. 9. 


Niagara group. Waldron, Indiana. 3 
Collected by ‘C.D. Walcott and C. Van Deloo, 1878. 3 


Dalmanites limulurus, Green. 1832. 
(Asaphus Wetherilli, Green.) 
Monograph of the Trilobites of North America, p. 57; original of 


Cast No. 20. 


Niagara limestone. Rochester, Nope 
The Albany Institute donor. 


(Asaphus pleuroptyx, Green.) 
Monograph of the Trilobites of North America, p. 56; not figured. 


Niagara limestone. Genesee River, N. Y. - 
. The Albany Institute donor. 


Dalmanites pleuroptyx, Green (sp.) 1832. 
Monograph of ‘the rilobites of North America, p. 55; original of 


cast No. 18. 


Lower Helderberg group. Schoharie, NY. 
The Albany Institute donor. 


74, fig. 6. 
Schoharie, N. Y. 
J. Gebhard purchase. 


Palxontology of New York, vol. iii, 1859; pl. 
Lower Helderberg group (Shaly limestone). 


1859, pl. 74, fig. 7. 
Schoharie, N. Y. 


J. Gebhard purchase. 


Paleontology of New York, vol. iti, 
“Tower Helderberg group (Shaly limestone). 


Paleontology of New York, vol. vii, 1888, pl. 11a,fig. 1. 


Lower Helderberg group (Shaly limestone). 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1883, pl. 11a, fig. 3. 


Corniferous limestone. Lime Rock, near LeRoy, N. Me 
Ward and Howell purchase. 


Near Clarksville, N. Y. 


396 
Moubevaph of the Trilobites of North Amerie, p- 56, fe 85 


‘ee original of Cast No. 19. 
a Lower Helderberg group. The Helderberg, N. Y. 


The Albany Institute Sone BEB 
ee of New York, vol. iii, pl. 74, figs. 1, 2. (Dalmania 


pleuroptys.) 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J. Gebhard purchase. 


Paleontology of New York, vol. iii, text, p. 359, woodcut. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Ta 
J. Gebhard purchase. 


Dalmanites glabratus, Green. 1832. 
(*) Monograph of the Trilobites of North Ameria, p. 52, Cast No. 17. 
Horizon uncertain. Locality said to be Ripley, Ohio. 
The Albang Institute donor. 


Dalmanites Meeki, Walcott. 1884. 
Pal. Eureka Dist., p. 207, pl. 17, figs. 5, a, b. 


(*) Palxontology of New York, vol. vii, pl. 11a, fig. 28. 
Lower Devonian. Eureka District, Nevada. 


(*) Palxontology of New York, vol. vii, pl. 11a, figs. 29, 30. 
Lower Devonian. Eureka District, Nevada. 


Dalmanites concinnus, Hall. 1876. 


Illustrations of Devonian Fossils, 1876 ; Crustacea, pl. 10, fig. 35 
and Paleontology of New York, vol. vii, 1888, pl. 11a, fig. 9. 
Schoharie grit. Schoharie, N.Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 10, figs. 4, 
3; Paleontology of New York, vol. vii, pl. 11a, figs. 10, 11. 


Schoharie grit. Schoharie,N. Y. 
J. Gebhard purchase. 


Dalmanites phacoptyx, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p..31, pl. lla, figs. 
23, 24. 
Upper Helderberg gr oup. North Cayuga, Ontario. 
Collected by J. De Cew, 1866. 


ae palais eran, Ce (gp). 108 ae 


; Pat a 


Beye. Dicimadiites wantin ayers (sp.)- 1839. a 
Bs a Heo? _ Monog. Tril, North Amer. p. 3 35. Fe ls af Bes 
Pes “‘Tilustrations of Devonian Fossils, 1876; Crustacea, pl. 9, figs. 3, 4, . 
ee aaa Palxontology of New York, vol. vii, 1888, a 9, figs. 2, 3. 


Es Schoharie grit. Schoharie, N. Y. » 
een. oe Gebhard purchase. a 


cae Minairations of Devonian Fossils, 1876; Crustacea, pl. 9, figs. 5, 6 
9; and Paleontology of Sew York, vol. vii, 1888, pl. 9, figs. 4, 5, Me : 
‘a: 10, fig. 4. 1 

Schoharie grit. Schoharie county, i i ea 
Rees | J. Gebhard purchase. 


TMidabiations of Devonian Fossils, 18765 tia sth pl. 9, fig. 10; 
and Palwontology of New York, vol. vii, 1888, pl. 9, fig. 12. 


Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


ee ey en as 
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5; Illustrations of Devonian Fossils, 1876; Crustacea, pl. 10, fig. 8; 
+ and Paleontology of New York, voi. vii, 1888, pl. 10, fig. 5. 


Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


oa of Devonian Fossils, 1876; Crustacea, pl. 10, figs. 10, 
1; and Paleontology of New York, vol. vii, 1888, pl. 10, figs. 8, 9. 
Beach hats grit. Schoharie, i ees 

See J. Gebhard purchase. 


Palzontology of New York, vol. vii, 1888, aL 10, fig. 10. 


Schoharie grit. Knox, N. Y. 
Collected by O. ar, Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 10, fig. 13, 
and Paleontology of New York, vol. vii, 1888, pl. 10, fig. 12. 


Schoharie grit, Schoharie,N. x 
J. Gebhard purchase. 
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Illustrations of Devonian Fossils. 1876; Crustacea, pl. 10, Eve 4s .: 
and Paleontology of New York, vol. vii, 1888, cesta 10, fig. 13. = 

- Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 9, fig. 12 ; 
Palxontology of New York, vol. vii, 1888, pl. 9, fig. 18. 
Schoharie grit. Ulster county, N. Y. 


Dalmanites anchiops, var. armatus, Hall. 1861. 
Fifteenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 56. 
Illustrations of Devonian Fossils, 1876; Crustacea, pl. 9, fig. 12; 


and Paleontology of New York, vol. ii, 1888, pl. 9, fig. '7. 
Schoharie grit. Schoharie, N. Y. 


J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 9, fig. '7 ; and 
Paleontology of New York, vol. vii, 1888, pl. 9, fig. 8. 
Schoharie grit. Near Clarksville, N. Y. 


Collected by C. Van Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 9, fig. 8 ; and 
Paleontology of New York, vol. vii, 1888, pl. 9, fig. 9. 
Schoharie grit. Schoharie, N. Y. 


J. Gebhard purchase. 


Dalmanites anchiops, var. sobrinus, Hall. 1888. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 9, fig. 11; 
and Paleontology of New York, vol. vii, 1888, p. 62, pl. 9, fig. 11. 
Schoharie grit. Schoharie, N. Y. 


Collected by C. Van Deloo, 1862. 


Dalmunites macrops, Hall. 1861. 
Descr. New Species Fossils, etc., p. 59. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 13, figs. 9, 10 ; 
and Paleontology of New York, vol. vii, 1888, pl. 11a, figs. 14, 15. 
Corniferons limestone. , Schoharie, N. Y. 


J. Gebhard purchase. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 18, figs 
and Palxontology of New York, vol. vii, 1888, pl. 11a, 


- Dalmanites erina, Hall. TEbLy + oP 
Descr. New Species Fossils, etc., p. 62. P 


Corniferous limestone. Clarence, N. Y. 


- Paleontology of New York, vol. vii, 1888, pl. lla, fig. 18. 


~ Corniferous limestone. Boulder in town of Naples, N. Y. 


J. M. Clarke purchase. 


! 


Dalmanites Calypso, Hall. 1861. 
Descr. New Species Fossils, etc., p. 61. 


(*) Paleontology of New York, vol. vii, 1888, pl. lla, figs. 19, 20. 
Corniferous limestone. Sandusky, Ohio. 


Genus PROBOLIUM, Ghlert. 1890. 
Dalmanites tridens, Hall. 1859. 
Paleontology of New York, vol. iii, 1859, p. 361, pl. 75, fig. 3. - 


Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J. Gebhard purchase. 


Palzontology of New York, vol. iii, 1859, pl. 75, fig. 4. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J. Gebhard purchase. 


Palxontology of New York, vol. iii, 1859, pl. 75, fig. 5. 


Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
oe J. Gebhard purchase. 


“Palewontology of New York, vol. iii, 1859, pl. 75, fig. 6. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J. Gebhard, purchase. 


Dalmanites nasutus, Conrad (sp.). 1841. 
Ann, Rept. Pal. Dept. N. Y., p. 48. 


y 
Paleontology of New York, vol. iii, 1859, pl. 75, fig. 2. 


- Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 


J. Gebhard, purchase. | 
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. 3, 4; 
figs. 16, 17. 


Ses : _ 
Psi Ae ; 
hg nd Mn bai 


- Palmontology of New York, vol. iii, 1859, pl. 76, fig. 2. Res ae 


Lower Helderberg group (Shaly limestone). Schobarie, N.Y. 


J. Gebhard, purchase. 
"Paleontology of New York, vol. iii, 1859, pl. 76, fig. 38. my 

_ Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J. Gebhard, purchase. 


Paleontology of New York, vol. iii, 1859, pl. 76, figs. 4, 5, 6. 
Lower Helderberg group (Shaly limestone). Schoharie, Nu 
* J. Gebhard, purchase. 


\ 


| Paleontology of New York, vol. iii, 1859, pl. 76, figs. 7, 8. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
: J. Gebhard purchase. — 


‘ . Genus ODONTOCEPHALUS. Conrad. 1840. 
Dalmanites selenwrus, Eaton (sp.). 1832. 
Geol. Text-book, p, 31, pl. 1, fig. 1. 
Palwontology of New York, vol. vii, 1888, pl. 11b, fig. 15. 


Corniferous limestone. Schoharie, N. Y. 
J. Gebhard purchase. 


Palxontology of New York, vol. vii, 1888, pl. 11b, figs. 16, 17. 
Corniferous limestone. Canandaigua, N. Y. 
Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. ii, 1888, pl. 11b, fig. 18, 
Corniferous limestone. Phelps, N. Y. 
Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. vii, 1888, pl. 11b. fig. 19. 
Corniferous limestone. Canandaigua, N. Y. 
Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. vii, 1888, pl. ub, fig. 21. 
Corniferous limestone. Schoharie, N. Y. 
J. Gebhard purchase. 
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Paleontology of Roi Vouk atone 1888, pl. 12, figs rae a 
oe aeciagy limestone. area be N.Y. 


J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 12, fig. 7. 
Corniferous limestone, Canandaigua, N. Y. 
Collected by J. M. Clarke, 1885. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 12, figs. 12, 
13; and Palxontology of New York, vol. vii, 1888, pl. 12, figs. 8, 9. 


Grriifornts limessone. ie Now. 


J. Gebhard punaine 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 12, figs. 1, 
2; and Paleontology of New York, vol. vii, 1888, pl. 12, figs. 10, 11. 


Corniferous limestone. Schoharie, N. Y. 
bee's : J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 12, fig. 12. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. 


Collected by J. M. Clarke, 1885. 


Dalmanites AZgeria, Hall. 1861. 
Descr. New Species Fossils, etc., p. 57. 


Paleontology of New York, vol. vii, 1888, pl. 11b, fig. 5. 
Corniferous limestone. Williamsville, N. Y. 


Collected by J. M. Clarke, 1885. 


Paleontology of New York. vol. vii, 1888, pl. 11b, fig. 10. 
Corniferous limestone. Clarence, N. Y. 


Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. vii, 1888, pl. 11b, fig. 11. 
Corniferous limestone. Clarence, N. Y. 


Collected by J. M: Clarke, 1885. 


Daimanites bifidus, Hall. 1861. 
Descr. New Species Fossils, p. 63. 


Palxontology of New York, vol. vii, 1888, pl. 11b, figs. 2, 3. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. 


Collected by J. M. Clarke, 1886. 
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Paleontology of New York, vol. vii, 1888, plate 11b, figs. 24, 25. 
Corniferous limestone. Lime Rock, near Le Roy, NS es 
Collected by J. M. Clarke, 1886. 


Genus CORYCEPHALUS, Hall. 1888. 
Dalmanites pygmeus, Hall. 1888. ~ 
Paleontology of New York, vol. vii, 1888, p, 56, pl. 11, figs. 5, 6. 


Corniferous limestone. Canandaigua, N.Y: . 
J. M. Clarke purchase. 


Palwontology of New York, vol. vii, 1888, pl. 11, figs. 7, 8. 


Corniferous limestone. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Dalmanites dentatus, Barrett. 1876. 
Amer. Journ. Science, vol. ii, 3d ser., p. 200. 
Paleontology of New York, vol. vii, 1888, pl. 11a, fig. 5. 


Lower Helderberg group. Port Jervis, N.Y. 
Collected by J. W. Hail, 18177. 


Paleontology of New York, vol, vii. 1888, pl. 11a, fig. 6. . 
Lower Helderberg group. Port Jervis, N. e's: 
Collected by J. W. Hall, 1877, 


Genus CRYPHZEUS, Green. 1837. 
Dalmanites Boothi, Green (sp.). 1837. 
Amer, Journ. Science, vol. 32, p. 343. 
(? Calymene microps, Green. 1832.) 
(*) Monograph of the Trilobites of North America, page 34, Cast 
No. 6. 
Said to be from a black limestone at Ripley, Ohio. 
The Albany Institute donor. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 16, figs. 1, 
2; and Paleontology of New York, vol. vii, 1888, pl. 16, figs. 1, 2, 
pl. 16a, fig. 8. 

Hamilton group. Canandaigua Lake, N. Y. 

Collected by C. A. White and C. Van Deloo, 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 5; 
and Paleontology of New York, pl. 16, fig. 8. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by O. A. White and C. Van Deloo, 1860. 
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Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 6; 


and Paleontology of New York, vol. vii, 1888, pl. 16, fig. 4. 


, Hamilton?group.= Canandaigua Lake, N. Y. 
Collected by. C. A. White and C. Van Dale 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, oi 16, fe 14; 
and Paleontology of New York, vol. vii, 1888, pl. 16a, fig. 4. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by O. A. White and C. Van Deloo, 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 11; 
and Paleontology of New York, vol. vii, 1888, pl. 16a, fig. 5. 
Hamilton group. Geneseo, N. Y. 
Collected by,C, A. White and C. Van Delo, 1860. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 10; 
and Palzontology of New York, vol. vii, 1888, pl. 16a, fig. 6. 


Hamilton group. Geneseo, N. Y. 
Collected by CO. A. White and oO Van Deloo, 1860. 


Tllustrations of Devonian’ Fossils, 1876; Crustacea, pl. 16, fig. 12; 
and Paleontology of New York, vol. vii, 1888, pl. 16a, fig. 7. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by O. A. White and C. Van Deloo, 1860. 


Dalmanites Boothi, vay. calliteles, Green, (sp.). 1837. 
Amer. Journ. Science, vol. xxxii, p. 346. 
Paleontology of New York, vol. vii, 1888, pl. 16, fig. 5; 16a, fig. 12. 


Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 16, fig. 6; pl. 16a, 


_ fig. 


Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 16, fig. 7; pl. 16a, 


fig. 14. 


Hamilton group. Canandaigua, N. Y 
gaat J. M. Clarke purchase. 


Palzontology of New York, vol. vii, 1888, pl. 16, fig. 8. 


Hamilton group. Canandaigua, Ny Y: 
J. M. Clarke purchase. 


404 " Fonev.ewna Repow? 0 ‘on THE e Sina 
| Tustrations of Devonian Fossils, 1876; Paes 16, fos 8, 4 
“¢ and Paleontology of New York, pl. 16, figs. 9, Ey 15. Me 
? Hamilton group. Canandaigua Lake, Be ae 

Collected by C. A. White and C. Van Deloo, “1860. 


’ 
, 


Paleontology of New York, vol. vii, 1888, pl. 16, fig. 10. . 
Hamilton group. Canandaigua, N. me 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 16, figs. 11, 12. 
‘Hamilton group. Canandaigua, bee 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 16, fig. 13. 


Hamilton group. Canandaigua, NA: j 
J. M. Clarke purchase. 


Tilustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 7; and 
Paleontology of New York, vol. vii, 1888, pl. 16, fig. 16. 
Hamilton group. Canandaigua, N. Y. 
Collected by C. A. White and C. Van Deloo, 1869. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 16, fig. 8; and 
Paleontology of New York, vol. vii, 1888, pl. 16, fig. 17. 
Hamilton group. Canandaigua, N. Y. 
Collected by C. A. White and C. Van Deloo, 1860. 


Palxontology of New York, vol. vii, 1888, pl. 16, figs. 19, 20, 21. 
Hamilton group. Canandaigua, N. Y, re 


J. M. Clarke purchase. 


Palxontology of New York, vol. vii, 1888, pl. 16, fig. 22. 
Hamilton group. Canandaigua, N, Y. 


J. M. Clarke purchase. 


Palxontology of New York, vol. vii, pl. 16a, fig. 10. 
Tully limestone. Goodwin’s, Cayuga Lake, N. Y. 
Donated by 8S. G. Williams. 


Palxontology of New York, vol. vii, 1888, pl. 16a, fig. 15. 
Hamilton group. Hopewell, N. Y. 7 


J. M. Clarke purchase. 


ye ont IE of New ore vol. vii, 1888, pl. 16a, fg. 16. 
a, Loe group. Canandaigua like, Nive vay 
J. M. Clarke purchase | 


— Jou ynal of Morphology, vol. ii, 1888, pl. 21, fig. 22. 
_ Hamilton ee, Centerfield, N.Y. 


J. Me Clarke purchase. ‘ 


Be Dalmanites comhs, Hall. 1888. 
Paleontology of New York, vol. vii, 1888, p. 41, pl. 16a, fig. 7 


Upper cei) group. Cayuga, Ontario. wi 
; Collected by O. D. Bae Hi 1878. 


a 


Genus CRYPHINA, Ghlert. 1890. 

Dalmanites serrulus, Hall. 1888. 
Palxontology of New York, vol. vii, 1888, p. 30, pl. 11a, fig. 12. 
Corniferous limestone. North Cayuga, Ontario. 


| Genus CORONURA, Hall, 1888. 
Dalmanites emarginatus, Hall. 1876. 

Illustrations of Devonian Fossils, 1876; Crastacea, pl. 10, fig. 2; and 
Paleontology of New York, vol. vii, 1888, pl. 11a, fig. 7. : 
Schoharie grit. Schoharie, N. Y. 


aves 


J. Gebhard purchase. 


‘ he Tae. athe #ToN oil BoA . See”. 
: ’ \ ie meek te . 


Paleontology of New York, vol. vii, 1888, pl. 11a, fig. 8. 


Schoharie grit. Schoharie, N. Y. 
- J. Gebhard purchase. 


ay aaR ee Oe i 


Dalmanites aspectans, Conrad (sp.). 1841. 
(= Asaphus diurus, Green. 1839.) 
Fifth Ann. Rept. Pal. N. Y., p. 49, fig. 9. 
Tilustrations of Devonian Fossils, 1876; Crustacea, pl. 12, figs. 6, 8; 
and Palzontology of New York, vol. vii, 1888, pl. 13, figs. 3, 4. 
Corniferous limestone. Schoharie, N. Y. 


Pe 
py ae = 
oo 


Ce a ee ee 


J. Gebhard purchase. 


see) 


Z Illustrations of Devonian Fossils, 1876; Crustacea, pl. 12, fig. 11; 
and Palxontology of New York, vol. vii, 1888, pl. 13, fig. 5. 


Corniferous limestone. Columbus, Ohio. 
Collected by R. P. Whitfield, 1865. 
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2 Paleontology of New York, wale vii, pl. 13, fig. a: as or 
BS Corniferous limestone. Lime Rock, N. Y. f 

ae | Colected by J. I. 
e _ * Illustrations of Devonian Fossils, 1876; Crustacea, pl. 10, fig. 15 sand 3 


: Pe of New York, vol. vii, pl. 13, fig. 13. > 


Corniferous limestone. Near Clarksville, ta Y's 
Collected by C. Van Deloo, 1865. 


Dalmanites myrmecophorus, Green. 1835. 
Suppl. Monogr. Tril. North Amer., p. 16. 


Palxontology of New York, vol. vii, 1888, pl. 13, fig. 12. 


Corniferous limestone. -Lime Rock, N. Y. 
Collected by J. M. Clarke, 1885. 


Paleontology of New York, vol. vii, 1888, pl. 14, fig. 1. 


J Corniferous limestone. Kingston, N. Y. 
Tubbs purchase. 


Tilustrations of Devonian Fossils, 1876; Crustacea, pl. 13, fig. 15; 
and Paleontology of New York, vol. vii, 1888, pl. 14, fig. 2. 


Corniferous limestone. Schoharie, N. Y. 
J. Gebhard purchase. 


: 
4 

P 
a 
; 


Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 18, fig. 16; 
and Paleontology of New York, vol. vii, 1888, pl. 14, fig. 3. 


Corniferous limestone. Schoharie, N. Y. 
. J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 14, figs. 4, 5, 6. 
(The originals of Conrad’s Asaphus ? acantholewrus.) 
Corniferous limestone. “ Near Schoharie in limestone with Odonto- 


cephalus (Onondaga limestone).” 


Palxontology of New York, vol. vii, 1888, pl. 15, figs. 1, 2, 3. 
Corniferous limestone. Near Clarksville, N. Y. 
Collected by O. D. Walcott and CG. Van Deloo, 1878. 


Paleontology of New York, vol. vii, 1888, pl..15, fig. 14. 


Corniferous limestone. Canandaigua, N. Y. 
J. M. Clarke purchase. 
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- Dalmanites coronatus, Hall, 1861, | oe 
x * Deser. New Species Fossils, etc. p. 58. eae Re 
>aleontology of New York, vol. vii, 1888, pl. 11b, fig. 14. | - 
a 


Corniferous limestone. Schoharie, N. Y. 
: J. Gebhard purchase. 


_ Family CERAURIDA. 
Genus CERAURUS, Green. 1832. 
‘ Ceraurus pleurexanthemus, Green. 1882. 
Monograph of the Trilobites of North America, p. 84, pl. 1, fig. 10; 


original of cast No. 33. — 


Trenton limestone. Newport, N. Y. 
The Albany Institute donor. 


Ceraurus ? sp. indet, Hall. 1847. 


Paleontology of New York, vol. i, p. 25, pl. iv bis, fig. 20. 


Chazy limestone. Chazy, iis Eig ab 
Geological Survey collection. 


Family ACIDASPID. 
Genus CERATOCEPHALA, Warder. 1838. 
Acidaspis sp. Hall. 1888. 
Paleontology of New York, vol. vii, 1888, pl. 16b, fig. 14. 
Corniferous limestone. Cayuga, Ontario. 


Sub-genus ACIDASPIS, Murchison. 1839. 
Acidaspis tuberculata, Conrad (sp.) 1840. 


; Ann. Rept. Pal. Dept., N. Y., p. 206. 


Palxontology of New York, vol. iii, 1859, pl. 79, figs. 1, la. 


Lower Helderberg group. Near Clarksville, N. ae 
J. Gebhard purchase. 


Paleontology of New York, vol. ili, 1859, pl. 79, figs. 3, 5. 


Lower Helderberg group. Schoharie county, ne ae 
J. Gebhard purchase. 


Paleontology of New York, vol. iii, 1859, pl. 79, fig. 8a. 


- Lower Helderberg group. Schoharie county, NY 
J. Gebhard purchase. 


Boerner Nee York, a9 ii 1306, os 12. 2 
* Lower Helderberg group. Stennis rian ol N. Tt eae 


Palzontology of New York, vol. iii, 1959, a 79, fig. 13. 
Lower Helderberg gern. Schoharie county, N. ¥. 


ee . J. Gebhard purchase. 


Palzontology of New York, vol. iii, 1859, pl. 79, fig. 14. 
Lower Helderberg group. Near Clarksville, co Bue ae 


J. Gebhard purchase. 


Anda Trentonensis, Hall. 1847. 
(** Acidaspis crosotus Locke. » J. Gebhard. r 


Ninth Annual Report New York State Cabinet of Natural History, 


- pp. 45-47. 1856. Not figured. 


Trenton limestone, Cape Vincent, N. Y. 
Moses Eames donor. 


Sub-genus ODONTOPLEURA, Murchison. 1839. 
Acidaspis callicera, Hall. 1888. 


*Palwontology of New York, vol. vii, 1888, p. 69, pl. 16b, figs. 1, 2. 
Corniferous limestone. Camillus, N. Y. 


Palzontology of New York, vol. vii, 1888, pl. 16b, figs. 8, 4, 5, 
6, 7. 
Corniferous limestone. Cayuga, Ontario. 
Collected by C. D. Walcott, 1878. 


Palxontology of New York, vol. vii, 1888, pl. 16b, fig. 9. z 
Corniferous limestone. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 16b, fig. 18. 
Schoharie grit. Near Clarksville, N. Y. 
J. M. Clarke purchase. 


Sub-genus DICRANURUS, Conrad. 1841. 
Acidaspis hamatus, Conrad (sp.). 1841. 
| Ann. Rep. Pal. Dept. N. Y., p. 48. 
Paleontology of New York, vol. iti, pl. 79, fig. 16. 


Lower Helderberg group. Schoharie county, N. Y. 
J. Gebhard purchase. 
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4 Paleontology of New York, vol. iii, 1859, pl. 79, fig.17,  - 
pe), Lower Helderberg group. Schoharie county,N.Y. 2 
a Ne a eee | J. Gebhard purchase. 

Be. 7: ; : . ‘ : y 
as Paleontology of New York, vol. iii, 1859, pl. 79, fig. 19. 

a Lower Helderberg group. Albany county, N. Y. . 


ie ie Palzontology of New York, yol. iii, 1859, pl. 79, fig. 19a. 
Lower Helderberg group. ‘Schoharie county, N. Y. 
J. Gebhard purchase. 


Sub-genus ANCYROPYGE, Clarke, 1891. 
- Acidaspis Romingeri, Hall. 1888. 
*Palwontology of New York, vol. vii, 1888, p. 71, pl. 16b, figs. 15, 


26.17, 18. | 
Hamilton group. Little Traverse Bay, Michigan. 


es ee ees 
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Family LICHADA. -~ 
Genus LICHAS, Dalman. 1826. 
‘Sub-genus CONOLICHAS, Dames. 1877. 
Lichas pustulosus, Hall. 1859. 


Palzontology of New York, vol. iii, 1859, p. 366, pl. 77, figs. 9, 10. 


Lower Helderberg group (Shaly limestone). Schoharie, NS 
J. Gebhard purchase. 


\ \ 


8 


Paleontology of New York, vol. iti, 1859, pl. 77, fig. 11. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 


g J. Gebbard purchase. 
a Paleontology of New York, vol. iti, 1859, pl. 78, fig. 2.’ 

4 _ Lower Helderberg group (Shaly limestone) . ‘Schoharie, N. Y. 
- 7 J. Gebhard purchase. 
e Paleontology of New York, vol. iii, 1859, pl. 78, fig. 3. 

z Lower Helderberg group (Shaly limestone). . Schoharie, N. Y. 

% J. Gebhard purchase. 
F 

z Paleontology of New York, vol. iii, 1859, pl. 78, fig. 4 (mutilated 
; by having the terminal lobe artifically divided). 

U Lower Helderberg group (Shaly limestone). Schoharie, N. xe 

zt A J. Gebhard purchase. 
© 1891. 52 
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Paleontology of New York, vol. iii, 1859, pl. 78, fig. 6. | ‘ 


Lower Helderberg group (Shaly limestone). Schoharie, N.Y. | 


J. Gebhard purchase. ‘ 


* Palaontology of New York, vol. vii, 1888, pl. 19, fig. 8. ~ 
Lower Helderberg group (Shaly limestone). Near Clarksville, N. ¥. 


Paleontology of New York, vol. vii, 1888, pl. 19, fig. 10. 
_ Lower Helderberg group (Shaly limestone). - Schoharie, N. Y. 
; . J. Gebhard purchase. 


Palzontology of New York, vol. vii, 1888, pl. 19, fig. 11. 
Lower Helderberg group (Shaly limestone), Schoharie, N. Y. 
J. Gebhard purchase. 


Conolichas ? sp., Hall. 1888. 
Palxontology of New York, vol. iii, pl. 78, fig. 7 (Lichas pustulosus, 
Hall); and Paleontology of New York, vol. vii, pl. 19, fig. 9. 


Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
J..Gebhard purchase. 


(?) Lichas Bigsby?, Hall. 1859. 
Paleontology of New York, vol. iii, p. 364. 


* Paleontology of New York, vol. vii, 1888, pl. 19a, fig. 1. 
Lower Helderberg*group. Schoharie, N. Y. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 19, fig. 12. 
Lower Helderberg group. Schoharie, N. Y. 
J. Gebhard purchase. 


(?) Lichas Hriopis, Hall. 1863. 
Sixteenth Rept. N. Y. State Cab. Nat. Hist., p. 226. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 19, figs. 4, 5, 
6, '7; and Palwontology of New York, vol. vii, 1888, pl. 19a, figs. 2, 
3, 4, 5. 

Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 19a, fig. 7. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


o% 
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Paleontology of New York, vol. vii, 1888, pl. 19a, fig. 8. 
__ Corniferous limestone (drift). Canandaigua, N. ¥. . 98 
J. M. Clarke purchase. ‘ 


\ THustrations of Devonian Fossils, 1876; Crustacea, pl. 19, fig. 10; 
and Paleontology of New York, vol. vii, 1888, pl. 19a, fig. 9. 


- Corniferous limestone. Schoharie, N. Y. = 
‘ J. Gebhard purchase. 


‘ 7 Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 19, fig’ 12 
, . [ Acidaspis (Terataspis) sp.|; and Paleontology of New York, vol. vii, 
1888, pl. 19a, fig. 11. 


Corniferous limestone. Schoharie, N. Y. 
J. Gebhard purchase. 


2 Paleontology of New York, vol. vii, 1888, pl. 19a, figs. 13, 15, 16. 


a Corniferous limestone (drift). Canandaigua, N. Y. 
/ Collected by J. M. Clarke, 1885. 


a 2 Lichas hispidus, Hall. 1888. 
Paleontology of New York, vol. vii, p. aie 
Illustrations of Devonian Fossils, 1876; Crustacea, pl. 19, figs. 8, 9; 
and Paleontology of New York, vol. vii, 1888, pl. 19a, figs. 14, 17. 


" * Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


Palzontology of New York, vol. vii, 1888, pl. 19a, fig, 18. —- 


Corniferous limestone. Le Roy, N. Y. 
Collected by C. D. Walcott and C. Van Deloo, 1877. 


Sub-genus CERATOLICHAS, Hall. 1888. 
Lichas gryps, Hall. 1888. 
Paleontology of New York, yor vii, p. 84. 
Illustrations of Devonian Fossila, 1876; Crustacea, pl. 19, fig. 1; and 


Palzontology of New York, vol. vii, 1888, pl. 19b, figs. '7, 8. 


Corniferous limestone. Schoharie, Nr X¥. 
J. Gebhard purchase. 


- Paleontology of New York, vol. vii, 1888, pl. 19b, figs. 9, 10-14. 


| Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


; b ; a * A eat. 

jaa _ Palmontlogy of f Now York vol. vii, 1888, ph 10, Sg is Be: 
SS Ci re E 
Sr roNe limestone. ‘Canandaigua, N. y. ee 
ee he M. Clarke, 1886. He pe 


Lichas dracon, Hall. 1888. Me . wig 4 
Paleontology of New York, vol. vii, pl. 85. Bi 
‘Illustrations of Devonian Fossils, pl. 19, figs. 2, 8; and ‘Paleontology fe 

_._ of New York, vol. vii, 1888, pl. 19b, figs. 14, 15. | 


Mae Corniferous limestone. . Schoharie, N. Y. ae 
J. Gebhard purchase. 


Palxontology of New York, vol. vii, pl. 19b, figs. 16, AY 


Corniferous limestone. Schoharie, N. Y. 
J. Gebhard ae 


Paleontology of New York, vol. vii, 1888, pl. 19b, figs. 18, 18a. 
Corniferous, limestone. Le Roy, N. Y. 
Collected by i: M. ‘Clarke, 1886. 


Sub-genus ARGES, Goldfuss. 1839. 
Lichas contusus, Hall. 1888. 
Paleontology of New York, vol. viii, 1888, p. 83, pl. 19b, fig. 3. 


Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


es =. Fo » 


Paleontology of New York, vol. vii, 1888, pl. 19b, figs. 4, 5, 6. 
Corniferous limestone. Near Clarksville, N. Y. 
Collected by J. W.Hall, 1877. 


Sub-genus TERATASPIS, Hall. 1868. 
Lichas grandis, Hall. 1861. 
Descr. New Species Foss., p. 82. 


Tlustrations of Devonian Fossils, 1876; Crustacea, pl. 17, figs. 1 
2; and Palxontology of New York, vol. vii, 1888, pl. 17, figs. 2, 3. 


Schoharie grit. Knox, N. Y. 
Collected by C. Van Deloo, 1862. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 17, figs. 5, 45 
and Paleontology of New: York, vol. vii, pl. 17, figs. 4, 5. 
Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


Pe ae 


i cue of Now York, vol. vii, 1888, pl. 19, fig. 1. 
ra pny grit. Near Clarksville, N.Y. 
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Collected by c. Van Delo, 1862. 


Paleontology of New York, vol. vii, 1888, bh te fig. 2. 
Schoharie grit. Schoharie, N. Y. 


— Tilustrations of Devonian Fossils, 1876; Crustacea, pl. 18, fig. 43 


and Paleontology of New York, vol. vii, 1888, pl. 19, fig. 5, 
Schoharie grit. Schoharie, N. Y. 
“2 . J. Gebhard purchase. 


Palzontology of New York, vol. vii, 1888, pl. 19, fig. 6. 


Schoharie grit. Knox, N. Y. 
Collected by C.. Van Deloo, 1862. 


Palzontology of New York, De vii, 1888, pl. 19, fig. 7. 


Schoharie grit. Bao eBaon. 8 Lake, N. Y. 
Collected by C. Van Deloo, 1862. 


Sub-genus DICRANOGMUS, Corda. ‘1847. 
Lichas ptyonurus, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 86, pl. 19b, fig. 19. 


Niagara group (Coralline limestone). Schoharie, N. Y. 
J. Gebhard purchase.. 


Palzontology of New York, vol. vii, 1888, pl. 19b, fig. 20. 


Niagara group (Coralline limestone). Schoharie, N. Y. 
J. Gebhard purchase.. 


Paleontology of New York, vol. vii, 1888, pl. 19b, fig. 21. 
Niagara group (Coralline limestone). Schoharie, N. Y. 


Family PROETID. 
Genus PROETUS, Steininger. 1831. 
Proetus Corycceus, Conrad (sp.) 1842. 
Journ. Acad. Nat. Sci., vol. 8, p. RTT. 


’ Palxontology of New York, vol. ii, pl. 67, fig. 15. 
Niagara group. Lockport, N. Ms 


J. Gebhard purchase. — 


J. Gebhard purchase.. 
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Proetus protuberans, Hall. 1859. e = hic 
Paleontology of New York, vol. iii, 1859, p. 851, pl. 73, fig. 5. s e 
Lower Helderberg group. Schoharie, N. Y. ce 


J. Gebhard purchase re 


Proetus angustifrons, Hall. 1861. 
Descr. New Species Fossils, p. 70. 


Palxontology of New York, vol. vii, 1888, pl. 22, fig. 1. 
Schoharie grit. Schoharie, N. Y.  : 
J. Gebhard purchase. ae 


_ Paleontology of New York, vol. vii, 1888, pl. 22, fig. 2. 
Schoharie grit. Schoharie, N. Y. 
J J. Gebhard purchase. 


Palzontology of New York, vol. vii, 1888, pl. 22, fig. 3. 
Schoharie grit. Near Clarksville, Noy: 
J. M. Clarke purchase. 


Proetus Conradi, Hall. 1861. “4 
Descr. New Species Fossils, p. 69. ; 
Paleontology of New York, vol. vii, 1888, pl. 22, fig. 4. 


Schoharie grit. Schoharie, N. Y. 
J. Gebhard purchase. 


Proetus Hesione, Hall. 1861. 
Descr. New Species Fossils, p. 70. . 
* T}lustrations of Devonian Fossils, 1876; Crustacea, pl. 20, figs, 15, 


16; and Palwontology of New York, vol. vii, 1888, pl. 20, figs. 15, 16. 
Schoharie grit. Schoharie, N. Y. 


Proetus sp., Hall, 1888. 


Paleontology of New York, vol. vii, 1888, p. 94, pl. 22, fig. 5. 
Schoharie grit, Schoharie, N. Y. 
J. Gebhard purchase. 


Paleontology of New York, vol. vii, 1888, pl. 29, fig. 6. 
Schoharie grit. Knox, N.Y. 
Collected by C. Van Deloo, 1862, 
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Proetus Srnier bitline: ‘Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 94, pl. 22, fig. 18. 
Schoharie grit. Pendleton, Indiana, 
Collected by C. D. Walcott and C. Van Deloo, 1878. 


Paleontology of New York, vol. vii, 1888, pl. 22, figs. 14, 15. 
Schoharie grit. Pendleton, Indiana. 
Collected by CO. D. Walcott and C. Van Deloo, 1878. 


Palxontology of New York, vol. vii, pl. 22, fig. 16. 
Schoharie grit. Pendleton, Indiana. 
Collected Pee C. D. Walcott and C. Van Deloo, ‘187 8. 


Palxontology of New York, vol. vii, 1888, aL 99> fig. Lid; 


Schoharie grit. Pendleton, Indiana. 
Collected by C. D. Walcott and C. Van Delos. 1878, 


Paleontology of New York, vol. vii, 1888, Pl 92, figs. 18, 19. 
Schoharie grit. Pendleton, Indiana. 
Collected by C. D. Walcott and C. Van Deloo, 1878. 


Proetus latimarginatus, Hall, 1888. 


Palxontology of New York, vol. vii, 1888, p. 97, pl. 22, fig. ris 


Schoharie grit. Pendleton, Indiana. 
Collected by C. D. Walcott and C. Van Deloo, 1878. 


Palxontology of New York, vol. vii, 1888, pl. 22, fig. 8. 


Schoharie grit. Pendleton, Indiana. 
Collected by S D. Walcott and OC. Van Deloo, 1878. 


Paleontology of New York, vol. vii, 1888, pl. 22, fig. 9. 
Schoharie grit. Pendleton, Indiana. 


Collected by C. D. Walcott and C. Van Deloo, 1878. 


a 


Palxontology of New York, vol. vii, 1888, pl. 22, fig. 10. 
Schoharie grit. Pendleton, Indiana. 


Collected by O. D. Walcott and C. Van Deloo, 1878. 


Paleontology of New York, vol. vii, 1888, pl. 22, fig. 11. 
Schoharie grit. Pendleton, Indiana. 


Collected by C.D. Walcott and C. Van Deloo, 1878. 


Paleontology of New ork; ae vii, 1888, es 22, fig. 12. 
i Schoharie grit. Pendleton, Indiana. 
Be Collected by C.D. Walcott and C. Van ‘Delon, 1878, 


Pelsdus clarus, Hall. 1861. 
Deser. New Species Fossils, p. 71. iS 
Paleontology of New York, vol. vii, 1888, pl. 22, fig. 28. 
Corniferous limestone. Decewville, Ontario. 


Paleontology of New York, vol. vii, 1888, pl. 22,-fig. 29. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. ; 
Collected by J. MM. Clarke, 1888. 


Proetus folliceps, Hall. 1888. 
Paleontology of New York, vol. vii, 1888, p. 101, pl. 23, figs. 3,4, 8. 
Corniferous limestone. Near Le Roy, N. Y. 
Collected by C. D. Walcott and C, Van Deloo, 1877. 


Paleontology of New York, vol. vii, 1888, pl. 23, figs. 6, '7. 
Corniferous limestone (drift). Ann Harbor, Michigan. 
Donated by C. Rominger. 


Proetus delphinulus, Hall. 1888. 


By Paleortolony of New York, vol. vii, 1888, p. 111, pl. 23, figs. 1 2; 
pl. 25, fig. 6. 
ihre ferns limestone. Port Colborne, Ontario. 


Proetus canaliculatus, Hall, 1861, 
Descr. New Species Fossils, p. 73. 


Paleontology of New York, vol. vii, 1888, pl. 23, figs. 10, 11. 
Corniferous limestone. Falls of the Ohio. 


Proetus crassimarginatus, Hall, 1843. 
Geol. N. Y.; Rept. Fourth Dist., p. 172, fig. 5. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 20, fig. 5; 


and Paleontology of New York, vol. vii, 1888, pl. 20, fig. 6. 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C. Van Deloo, 1862. 


Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 20, figs. 8, 9; 


and Paleontology of New York, vol. vii, 1888, pl. 20, figs. 7, 8. 
Schoharie grit. Near Clarksville, N. Y. 


Collected by C. Van Deloo, 1862. 


—— 
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Illustrations of Devonian Fossils, 1876; Crustacea, pl. 20, figs. 23, | ‘ a 
' 94; and Paleontology of New York, vol. vii, 1888, pl. 20, figs. 28, 24. 
Coniferous limestone. Clarence, N. Y. 

Collected by C. A. White, R. P. Whitfield and 0. Van Deloo, 1860. 

E. 
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Illustrations of Devonian Fossils, 1876; Orastacen: pl. 20, fig. 27; 
and Paleontology of New York, vol. vii, 1888, pl. 20, fig. 27. 


Corniferous limestone. Cayuga, Ontario. 
Collected by J. De Cew, 1866. 


Palzontology of New York, vol. vii, 1888, pl. 22,'fig. 20. 
Schoharie grit. Near ele: NOY, 
Collected by C. Van Deloo, 1862. 


Paleontology of New York, vol. vii, 1888, pl. 29, fig. 21. 
Schoharie grit. Near Clarksville, N. Y. 
Collected by C Van" Deloo, 1862. 


Paleontology of New York, vol. vii, 1888, pl. 22. fig. 23. 
Corniferous limestone. Falls of the Ohio. 


7 Proetus ? planimarginatus, Meek. 1871. 
| Proc. Acad. Nat. Sci. Phil., p. 89. 
*Palwontology of New York, vol. vii, 1888, pl. 23, fig. 21. 
Corniferous limestone. Sylvania, Ohio. 


Proetus stenopyge, Hall. 1888. 


Palxontology of New York, vol. vii, 1888, p. 110, pl. 22, fig. 27. 


Corniferous limestone. Phelps, N. Y. 
Collected by J. M. Clarke, 1886. 


Proetus ovifrons, Hall. 1888. 


Palxontology of New York, vol. vii, 1888, p. 110, pl. 22, fig. 31. 


Corniferous limestone (drift). Canandaigua, N. Y. 
Collected by J. M. Clarke, 1886. 


Paleontology of New York, vol. vii, 1888, p. 22, fig. 32. 


Corniferous limestone (drift). Canandaigua, N. Y. ¢ 
Collected by J. M. Clarke, 1886. 


_ Proetus microgemma, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 109, pl. 22, fig. 33. 


Corniferous limestone. Phelps, N. Y. 
Collected by J. M. Clarke, 1886. 


1891 53 
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Pelacreaaee of New ¥ork,: vol. vit 1888, pl. 22, fig. 34. Ase, yea 
Corniferous limestone (drift). Canandaigua, N. Y. es 
J. M. Clarke purchase. 


-Proetus Rowi, Green (sp.). 1838. : ee “ 
Amer. Journ. Sci., vol. 33, -p. 406. 3 


*T]lustrations of Devonian Fossils, 1876; Crustacea, i 21, fig. 45 — 
_ and Paleontology of New York, vol. vii, 1888, pl. 21, fig. 4. 
Hamilton group. Otsego county, Ney. 


* Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 53 
and Paleontology of New York, vol. vii, 1888, pl.-21, fig. 5. 
Hamilton group. Otsego county, N. Yi . 


Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 245 — 
and Paleontology of New York, vol. vii, 1888, pl. 21, fig. 24. 
Tully limestone. Near Ovid, Soe 
J. Gebhard purchase. 


Palwontology of New York, vol. vii, 1888, pl. 93, fig. 20. ’ 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 23, fig. 22. 
Hamilton group. Centerfield, N. Y. 
J. VW. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 23, fig. 23. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 28, fig. 24. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


* Paleontology of New York, vol. vii, 1888, pl. 23, fig. 25. 
Hamilton group (drift). Ann Arbor, Michigan. 


Palxontology of New York, vol. vii, 1888, pl. 23, fig. 26. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


ee EN Se ee me oh Wn Yi oe 
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Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, By os 
26; and Paleontology of New York, vol, vii, 1888, pl. 21, hic 25, 
26; pl. 23, fig. 27. 

Tully linestone. Near Ovid, N. Y. ar 
J. Gebhard purchase. 


‘(*) Paleontology of New York, vol. vii. 1888, pl. 23, fig. 29. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Proetus Haldemani, Hall. 1861. z 
Deser. New Species Fossils, p. 74, 


* Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 21, figs. "7, 8; 
and Paleontology of New York, vol. vii, 1888, pl. 21, figs. '7, 8; pt 23, 


fig. 15. - 


Hamilton group. Pennsylvania. 


* Paleontology of New York, vol. vii, 1888, pl. 23, fig. 13. 
Devonian. Rescue Hill, Eureka District, Nevada. 


Proetus macrocephalus, Hall, 1861. 
Descr. New Species Fossils, p. 77. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 10; 


Paleontology of New York, vol. vii, 1888, pl. 21, fig. 10. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by R. P. Whitfield and C. Van Deloo, 1858. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 13; 


and Palxontology of New York, vol. vii, 1888, pl. 21, fig. 13. 


Hamilton group. York, N. Y. 
* Collected by J. W. Hall and C. Van Deloo, 1866. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 14; 
and Paleontology of New York, vol. vii, 1888, pl. 21, fig. 14, 
‘Hamilton group. Canandaigua Lake, N. Y, 
Collected by R. P. Whitfield and J. W. Hall, 1858. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig 17; 


and Palzontology of New York, vol. vii, 1888, pl. 21, fig. 1'7. 
Hamilton group. Canandaigua Lake, N. Y. 
Collected by R. P. Whitfield and J. W. Hall, 1858. 
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Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 18; 


and Paleontology of New York, vol. vii, 1888, pl. 21, fig. 18. 
Hamilton group. Locality ? 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 21, fig. 195 
and Paleontology of New York, vol. vii, 1888, pl. 21, fig. 19. 
Hamilton group. North Bristol, N. Y. 
Collected by C. A. White and C. Van Deloo, 1860. 


“Palxontology of New York, vol. vii, 1888, pl. 28, fig. 30. 
Hamilton group. Canandaigua Lake, bs Be 
? J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 23, fig. 31. 
Hamilton group. Canandaigua Lake, NEY 
J. M. Clarke purchase. 


Proetus Prouti, Shumard. 1863. 
Trans. St. Louis Acad. Sci., vol. ii, No. 1, p. 110. 
(Proetus Davenportensis, Barris, 1878, Proe. Davenport Acad. Nat. 
Sci., vol. ii, p. 287.) 
* Paleontology of New York, vol. vii, 1888, pl. 23, figs. 16, 17. 
Hamilton group. Smith’s Quarry, Davenport, lowa. 


* Paleontology of New York, vol. vii, 1888, pl. 23, fig. 18 
Hamilton group. Cook’s Quarry, Davenport, Iowa. 


Proetus Phocion, Billings. 1874. 
Pal. Foss. Canada, vol. ii, p. 68. 


* Paleontology of New York, vol. vii, 1888, pl. 25, fig. 9. 
Hamilton group. Indian Cove, Gaspé, Quebec. 


* Paleontology of New York, vol. vii, 1888, pl. 25, fig. 10. 
Hamilton group. Indian Cove, Gaspé, Quebec. : 


Proetus Nevade, Hall. 1888. 


* Paleontology of New York, vol. vii, 1888, p. 129, pl. 23, fig. 19. 
Devonian. Comb’s Peak, Eureka District, Nevada. 


Proetus Missouriensis, Shumard. 1855. 
Geol. Rept. Miss., p. 196. ‘ 
(Proetus auriculatus, Hall, 1861. Descr. New Species Fossils, p. 7 9.) 
Palzontology of New York, vol. vii, 1888, pl. 23, fig. 32. 
Waverly group. Licking county, Ohio. 
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Genus CORDANTA, Clarke. 1893. 
_ Phaéthonides cyclurus, Hall. 1888. 


Paleontology of New York, vol. vii, p. 137, pl. 24, figs, 26, 26a. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N. ¥, 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, fig. 27. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N.Y. 
J. M. Clarke purchase. 


Palentology of New York, vol. vii, 1888, pl. 24, fig. 28. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N.Y. 
J. M. Clarke purchase. 


Palzontology of New York, vol. vii, 1888, pl. 25, fig. 11. 


Lower Helderberg group (Shaly limestone). Near Clarksville, N.Y. 


J. M. Clarke purchase. 


- Phaéthonides arenicolus, Hall. 1888. 


* Paleontology of New York, vol. vii, 1888, p. 134, pl. 25, fig. 12. 
Schoharie grit. Schoharie, N. Y. 


Phaéthonides varicella, Hall. 1888. 


- Paleontology of New York, vol. vii, 1888, p. 135, pl. 24, figs. 
29, 29a. 


Corniferous limestone (drift). Canandaigua, N. Y. cs 
J. M. Clarke purchase. 


Paleontology of New York, vol, vii, 1888, pl. 24, figs. 30, 30a. 


Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, fig. 31. 


Corniferous limestone (drift), Canandaigua, Nz: Y; 
J. M. Clarke purchase. 


Phaéthonides gemmeus, Hall. 1888. 


Paleontology of New York, vol, vii, 1888, p. 136, pl. 24, fig. 82. 


Hamilton group. Canandaigua, N. Xs 
J. M. Clarke purchase. 
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. Paleontology of New York, vol. vii, 1888, pl. 24, fig. 33. 
Hamilton group. Eighteen-mile Creek, N. es 
i, J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, fig. 34. a 
Hamilton group. Canandaigua, N. Y. 
‘ed J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, fig. 35. 
Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Palxontology of New York, vol. vii, 1888, pl. 24, fig. 36. 
Hamilton group. Canandaigua, N. Y. 
J. M. Clarke purchase. 


Phatthonides Macrobius, Billings (sp.). 1863. 
Proc. Portland Soc. Nat. Hist., p. 123. 
Paleontology of New York, vol. vii, 1888, pl. 24, figs. 24, 24a. 


Lower Helderberg group.. Square Lake, Maine. 
J. M. Clarke purchase. 


Genus CYPHASPIS, Burmeister. 1848. 
Oyphaspis coelebs, Hall. 1888. 
Palxontology of New York, vol. vii, 1888, p. 151, pl. 24, fig Ais 


Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 
. J. Gebhard purchase. 


Oyphaspis minuscula, Hall (sp.). 1876. 

Tllustr. Devon. Fossils. Expl. pl. 20, fig. 17. 
Paleontology of New York, vol. vii, 1888, pl. 24, fig. 7. 
Schoharie grit. Near Clarksville, N. Y. 

J. M. Clarke purchase. 


Palwontology of New York, vol. vii, 1888, pl. 24, figs. 8, 8a. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, figs. 9, 10. 
Corniferous limestone (drift), Canandaigua, N. Y. 
J. M. Clarke purchase. 
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Paleontology of New York, vol. vii, 1888, pl. 24, fig. 11. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Palxontology of New York, vol. vii, 1888, pl. 24, fig. 12. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Cyphaspis stephanophora, Hall. 1888. 
Paleontology of New York, vol. vii, 1888, p. 142, pl. 24, figs. 2, 8. 


Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Palxontology of New York, vol. vii, 1888, pl. 24, fig. 4. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Palzontology of New York, vol. vii, 1888, pl. 24, fig. 5, 
Corniferous limestone (drift). Canandaigua, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York. vol. vii, 1888, pl. 24, figs. 6, 6a. 
Corniferous limestone (drift). Canandaigua, N. Y. 
J, M. Clarke purchase. 


Cyphaspis diadema, Hall. 1888. 


Palwontology of New York, vol. vii, 1888, p. 141, pl. 24, fig. 13. 
Corniferous limestone (drift). Canandaigua, N. x. 
J. M. Clarke purchase. 


Cyphaspis hybrida, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 144, pl. 24, fig. 14. 
Corniferous limestone (drift). Canandaigua, N. ‘Ye 
J. M. Clarke purchase. 


Cyphaspis craspedota, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 148, pl. 24, figs. 15 
16, 17. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 
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| Hamilton group. Centerfild, N, Oe a ae 
Be } Cyphaspis ormata, Hall. “1876. Oe 


re Mice Illustr. Dev. Foss. Exp., pl. 21, fig. 1. <i 
Paleontology of New York, vol. vii, 1888, pl. 24, figs. 21, 21a. 


Heriton group. Canandaigua, N. Y. Te ae 
J. M. Clarke purchase, 


3 Cyphaspis ornata, var. baccata, Hall. 1888. ie E 
Paleontology of New York, vol. vii, see p. 146, pl. 24, figs. 22, st 


22a. 
_ Hamilton group. Canandaigua, N. Y. . 
J.M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 24, fig. 28. 
Hamilton group. Canandaigua, N. Y. : 
: J. M. Clarke purchase. 


__ Waterlime formation. Williamsville, N. Y. 


=-Waterlime formation. Near Buffalo, N. Y. 


MEROSTOMATA. -' am 


—— 


Family EURYPTERID. 
- Genus EURYPTERUS, DeKay, 1825. 
Eurypterus prominens, Hall, 1888. 
(*) Paleontology of New York, vol. vii, 1888, p. 15%, pl. 27, figs. 


3, 4. 


Clinton group. Northern part of Cayuga county, N. > 


Furypterus remipes, DeKay. 1825. 
Ann. Lyc. Nat. Hist. N. Y., p. 375. 


Paleontology of New York, vol. iii, 1859, pl. 80a, fig. 11. 


Waterlime formation. Waterville, N. Y. 
J. Gebhard purchase.” 


Eurypterus lacustris, Harlan. 1834. 
Trans. Geol. Soc. Penna., vol. i, p. 98. 
Paleontology of New York, vol. iii, 1859, pl. 81, fig. 3. 


J. Gebhard purchase. , 


Eurypterus pachycheirus, Hall. 1859. 
Palxontology of New York, vol. ili, 1859, p. 412,* pl. 82,* figs. 1, La. 


J. Gebhard purchase. 


Paleontology of New York, vol. iii, 1859, pl. 82,* fig. 3. 


Waterlime formation, Near Buffalo, N. Y. 
J. Gebhard purchase. 


Eurypterus DeKayi, Hall. 1859. 


Paleontology of New York, vol. ili, 1859, p. 411,* pl. 82, fig. 1. 


Waterlime formation. Black Rock, N. Y. 
J. Gebhard purchase. 
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& ee eo vii, 1888, p 
_ Chemung group. ‘Waren, Pennevanin, 


(*) Balsoniology of New York, vi 
“uae group. Near Witte, as 


Genae STYLONURUS, Page. 1856. ie 4 

Stylonurus excelsior, Hall. 1883... _ “an 

Thirty-sixth Rept. N.Y. State Mus, Nat. Hist, p.7% 

a. © Palxontology of New York, vol. ii, 1888, pl. 26, fig. 1. ; : Pt i: 
ay Catskill group. Andes, N. Y. 


(*) Paleontology of New York, vol. vii, 1888, pl. 26a, figs. 1,2,3 aa 
(Dolichocephala Lacoana, laxpole, 1883, Proc. Amer. Philos. Boe * 
vol. xxi, p. 236). : 

Catskill group. Meshoppen, Pennsylvania. 


Stylonurus ? (Echinocaris?) Wrightianus, Dawson. 
Quart. Journ. Geol. Soc. vol. xxxvii, p. 301. é 

(*) Paleontology of New York, vol. vii, 1888, pl. 27, figs.'7, 8,9. 
Portage group. Italy, N. Y. 


Oe eee ee ee 


fig. 6. 


PHYLLOCARIDA. 


Family CERATIOCARID-. 
Genus ECHINOCARIS, Whitfield. 1880. 
Echinocaris punctata, Hall. 1863. eee 
Sixteenth Rept. N. Y. State Cab. Nat. Hist, p. 74 
Paleontology of New York, vol. vii, 1888, pl. 27, fig. 10; pl. 28, 


fig. 4. 
Hamilton group. . Canandaigua Lake, N. we 
Collected by J. M. Olarke, 1886. 


Palzontology of New York, vol. vii, 1888, pl. 28, figs. 1, 2; pl. 29, 


Hamilton group. Fabius, N.Y. _ 
Collected by G. B. Simpson, 1863. 


Palxontology of New York, vol. vii, 1888, pl. 28, fig. 8. 


Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1874, 


Paleontology of New York, vol. vii, 1388, pl. 28, fig. 5. 


Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. EH. Smith and 0. Van Deloo, 1874. 


_ Sixteenth Report on New York State Cabinet of Natural History, 
1863, pl. 1, figs. 1, 2; Illustrations of Devonian Fossils, 1876; Crus- 
tacea, pl, 23, figs. 4, 5; and Paleontology of New York, vol. vii, 1888, 
pl. 28, figs. 6, ”. 
Hamilton group. Canandaigua Lake, Nee 
Collected by O. A. White and C. Van Deloo, 1860. 


Palzontology of New York, vol. vii, 1888, pl. 29, figs. 1, 2. 


Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1874. 
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Palzontology of New York, vol. vii, 1888, pl. 29, fig. 3. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1874. 


Palwontology of New York, vol. vii, 1888, pl. 29, fig. 4. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Daioss 1874. 


_ Paleontology of New York, vol. vii, 1888, pl. 29, fig. 5. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1874. 


Paleontology of New York, vol. vii, 1888, pl. 29, fig. 7. 
Hamilton group. Cayuga Lake, N. Y. 
Collected by H. H. Smith, 1871. 


Sixteenth Report on New York State Cabinet of Natural History, 
1863, pl. 1, fig. 8 ; Illustrations of Devonian Fossils, 1876; Crustacea, 
pl. 23, fig. '7; and Paleontology of New York, vol. vii, 1888, pl. 29, 
fig. 8. 

Hamilton group. Cayuga Lake, N. Y.. 

Collected by C. A. White, 1860. 


Mandibles of Phyllocarida (Echinocaris punctata). 
Paleontology of New York, vol. vii, 1888, pl. 30. fig. 18. 
Hamilton group. Pratt’s Falls. N. Y. 

Collected by J. W. Hall, 1875. 


Paleontology of New York, vol. vii, 1888, pl. 30, fig 14. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith, 1878. 


Paleontology of New York, vol. vii, 1888, pl. 30, fig. 15. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1873. 


Paleontology of New York, vol. vii. 1888, pl. 30, fig. 16. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1873. 


Paleontology of New: York, vol. vii, 1888, pl. 30, fig. 1'7. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 18738. 
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Paleontology of New York, Si vii. 1888, pl. 30, fig. 18. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1878. 


$ 

: Palzontology of New York, vol..vii, 1888, pl. 30, fig. 19. 

, Hamilton group. Pratt’s Falls, N. Y. 

; Collected by H. H. Smith and C. Van Deloo, 1873. 
4 [?] Ceratiocaris longicauda, Hall. 1861. 


Sixteenth Report on New York State Cabinet of Natural History, 
1861, p. 78, pl. 1, fig. '7 (not figs. 4, 5, 6 = Cloleolus or Orthoceras) ; 
and Palzontology of New York, vol. vii, 1888, pl. 31, fig. 1. 

Genesee shales. Bristol Center, N. Y. 

Collected by R. P. Whitfield and C. Van Deloo, 1862. 


Echinocaris Whitfieldi, Clarke. 1885. 
Bull. No. 16. U. 8. Geol. Surv. p. 45. 


Paleontology of New York, vol. vii, 1888, pl. 29, fig. 20. 


Naples beds. Naples, N.Y. 
J. M. Clarke purchase. 


* Paleontology of New York, vol. vii, 1888, pl. 29, fig. 21. 
Naples beds. ‘Naples, N. Y. 


[?] Ceratiocaris Beecheri, Clarke. 1885. 


Paleontology of New York, vol. vii, 1888, pl. 30, fig. 3. 
Naples beds. Sonyea, N. Y. 


Echinocaris condylepis, Hall, 1880. 


Paleontology of New York, vol. vii, 1888, p. 173, pl. 29, figs. 14, 15. 


Chemung group. Belmont, N. Y. 
Collected by Andrew Sherwood, 1871. 


Paleontology of New York, vol. vii, 1888, pl. 29, figs. 16, 17. 


Chemung group. Belmont, N. Y. 
Collected by Andrew Sherwood, 1871. 


Echinocaris sgcialis, Beecher. 1884. 
Second Geol. Surv. Penna., PPP, p. 10. 


- * Palxontology of New York, vol. vii, 1888, pl. 30, fig. 6. 
Chemung group. Warren, Pennsylvania. 
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Palxontology of New York, vol. vii, 1888, pl. 30, fig. 7. 
Chemung group. Warren, Pennsylvania. 


F. A, Randall purchase 


~ Palwontology of New York, vol. vii, 1888, pl. 30, fig. 8. 
Chemung group. Warren Pennsylvania. 


Paleontology of New York, vol. vii, 1888. pl. 30, fig. 10. 
Chemung group. Warren, Pennsylvania. 
F. A. Randall purchase. 


Echinocaris multinodosa, Whitfield. 1880. 
Amer. Journ. Science, vol. xix, p. 38.~ 


* Paleontology of New York, vol. vii, 1888, pl. 29, fig. 18. 
Erie shale. Paine’s Creek, Ohio. 


* Paleontology of New York, vol. vii, 1888, pl. 29, fig. 19. 
Erie shale. Paine’s Creek, Ohio. 


Echinocaris pustulosa, Whitfield. 1880. 
Amer. Journ. Science, vol. xix, p. 38. 


* Paleontology of New York, vol. vii, 1888, pl. 29, figs. 9, 10. 
Erie shale. Paine’s Creek, Ohio. 


Echinocaris subleevis, Whitfield. 1880. 
Amer. Journ, Science, vol. xix, p. 36. 


* Paleontology of New York, vol. vii, 1888, pl. 29, figs. 11, 12. 
Erie shale. Paine’s Creek, Ohio. 


Genus ELYMOCARIS, Beecher. 1884. 
Elymocaris capsella, Hall, 1888. 


Palwontology of New York, vol. vii, 1888, p. 181, pl. 81, fig. 4. 
Hamilton group. Canandaigua lake, N. Y. 


J. M. Clarke purchase. 


Elymocaris siliqua, Beecher. 1884. 


Second Geol. Surv. Penna. PPP, p. 13. 


* Paleontology of New York, vol. vii, 1888, pl. 31, fig. 5. 
Chemung group. Warren, Pennsylvania. 


* Paleontology of New York, vol. vii, 1888, pl. 31, fig. 6. 
Chemung group. Warren, Pennsylvania. 
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Genus TROPIDOCARIS, Beecher. 1884. | 
Tropicodaris Hamiltonic. ilall, 1888. 
Paleontology of New York, vii, 1888, expl. pl. 30, figs: 24, 25. 


Hamilton group. Canandaigua Lake, N. Y. 
_ J. M. Clarke purchase. | 


Tropidocaris interrupta, Beecher. 1884. 
Second Geol sary Patna PPP, pier 
_*Palzontology of New York, vol. vii, 1888, pl. 31, fig. 13. 
Chemung group, Warren, Pennsylvania. 


Tropidocaris bicarinata, Beecher. 1883. 
Second Geol. Surv. Penna. PPP. p. 16. \ 
'# Paleontology of New York, vol. vii, 1888, pl. 31, figs. ‘7, 9. 
Chemung group. Warren, Pennsylvania. 


Paleontology of New York, vol. vii, 1888, pl. 31, figs. 8, 10. 
Chemung group. Warren, Pennsylvania. 


F. A. Randall purchase. 


* Palzontology of New York, vol. vii, 1888, pl. 31, fig. 11, 
Chemung group. Warren, Pennsylvania. 


Tropidocaris alternata, Beecher. 1884. 
Second Geol. Surv. Penna. PPP. p. 19. 
* Palezontology of New York, vol. vii, 1888, pl. 31, fig. 14. 
Waverly group. Warren, Pennsylvania. 


- * Paleontology of New York, vol. vii, 1888, pl. 31, fig. 15. 
Waverly group. Warren, Pennsylvania. 


Family RHINOCARID~. 
Genus RHINOCARIS, Clarke. 1888. 


Rhinocaris columbina, Clarke. 1888. 
Palxontology of New York, vol. vii, 1888, p. 196, pl. 31, figs. 


16, 17. 
Hamilton group. Canandaigua Lake, N. Ne 
Collected by J. M. Clarke, 1886. 


Paleontology of New York, vol. vii, 1888, pl. 31, fig. 18. 


Hamilton group. Cayuga Lake, NOY. 
Collected by H. H. Smith, 1871. 
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Palxontology of New York, vol. vii, 1888, pl. 31, fig.,19. 
Hamilton pe Cayuga Lake, N. Y. 
Collected by H. H. Smith, 1871. 


Paleontology of New York, vol. vii, 1888, pl. 31, fig. 20. 
Hamilton group. Canandaigua Lake, N. Y. 
J. M. Clarke purchase. 


Rhinocaris scaphoptera, Clarke. 1888. 


Palxontology of New York, vol. vii, 1888, p. 197, pl. 31, figs. 
22, 238. 
amnilvon group. heii ete Lake, N. Y. 
Collected by J. M. Clarke, 1886. 


PS ae ee ome 


Genus MESOTHYRA, Hall. 1888. 
Mesothyra Veneris, Hall. 1888. 


Paleontology of New York, vol. vii, 1888, p. 193, pl. 33, fig. 3. 


f 

Marcellus shale: East Bloomfield, N. Y. 
J. M. Clarke purchase. ; 

* 


Mesothyra Neptuni, Hall. 1863. 


Sixteenth Report on New York State Cabinet of Natural History, 
1863, p. 75, pl. 1, fig. 9; Mlustrations of Devonian Fossils, 1876; 
Crustacea, pl. 23, fig. 6; and Paleontology of New York, vol. vii, 
1888, pl. 32, fig. '7; pl. 33, fig. 1. 

Hamilton group. Plainfield, N. Y. 

J. Gebhard purchase. 


Mesothyra spumcea, Hall. 1888. 
Paleontology of New York, vol. vii, 1888, p. 93, pl. 32, figs. 8, 9. 
Hamilton group. Delphi, N. Y. 
Collected by J. W. Hall and GB. Simpson, 1875. 


Paleontology of New York, vol. vii, 1888, pl. 33, fig. 2. 
Hamilton group. Pratt’s Falls, N. Y. 
Collected by H. H. Smith and C. Van Deloo, 1874. 


Mesothyra Oceani, Hall. 1888. 
Pal. N. Y., vol. vii, p. 187. 
Tllustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 1; 
Paleontology of New York, vol. vii, 1888, pl. 32, fig. 3; pl. 33, fig. 5. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall oe G. B. Simpson, 1870, 
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Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 2; and 
Paleontology of New York, vol. vii, 1888, pl. 34, fig. 2. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and &. B. Simpson, 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 8; 
and Paleontology of New York, vol vii, 1888, pl. 34, fig. 1. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and G. B. Simpson, 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 4; and 
Palzontology of New York, vol. vii, 1888, pl. 32, fig. 5; pl. 34, fig. 4. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and G. B. Simpson, 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 5; and 
Palzontology of New York, vol. vii, 1888, pl. 34, fig. 3. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and G. B. Siipaan 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 1; 
and Palezontology of New York, vol. vii, 1888, pl. 33, fig. 6. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hail and G. B. Simpson, 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23; fig. PAE 
and Paleontology of New York, vol. vii, 1888, pl. 33, fig. '7. 
Portage group. Ithaca, N. Y. 
Collected by J.-W. Hall and G. B. Simpson, 1870. 


Illustrations of Devonian Fossils, 1876; Crustacea, pl. 23, fig. 3; 
and Paleontology of New York, vol. vii, 1888, pl. 34, fig. 5. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and G. B. Simpson, 1870.. 


Palxontology of New York, vol. vii, j1888, pl. 32, figs. 1, 2, 4, 6; 
pl. 33, fig. 4. 
Portage group. Ithaca, N. Y. 
Collected by J. W. Hall and G. B. Simpson, 1870. 
1891. 55 : 
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Family DISCINOCARIDE. aa 
[?] Genus SPATHIOCARIS, Clarke. 1882. % 
Spathiocaris Hmersoni, Clarke. 1882... 
Amer. Journ. Science, 8d Ser., vol. 23, p. 447, ~ 


Paleontology of New York, vol. vii, 1888; pl. 35, fig. 12.— 


Naples beds. Naples, N. Y. 
| J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 13. 


Naples beds. Naples, N. Y. 
’ J. M. Clarke purchase. 


Palzontology of New York, vol. vii, 1888, pl. 35, fig. 14. 


Naples beds. Naples, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 15. 
Naples beds. Naples, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 16. 
Naples beds. Naples, N. Y. ; 
J. M. Clarke purchase. a 


Palxontology of New York, vol. vii, 1888, pl. 35, fig. 17. . 
Naples beds. Naples, N. Y. 
J. M. Clarke purchase. 


Palseontology of New York, vol. vii, 1888, pl. 35, fig. 18. 
Naples beds. Naples, N. Y. 
J. M. Clarke purchase. 


Palxontology of New York, vol. vii, 1888, pl. 35, fig. 19. 
Naples beds. Naples, N. Y. 


J. M. Clarke purchase. 


(?) Genus DIPTEROCARIS, Clarke. 1883. 
Dipterocaris pes-cerve, Clarke. 1883. 

Amer. Journ. Science, 3d ser., vol. 25, p. 123. 
Palzontology of New York, vol.-vii, 1888, pl. 35, figs, 20, 21. 
Chemung group. Dansville, N. Y. 

J. M. Clarke purchase. 
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PHYLLOPODA. 


——————$_—$—— 


Family LIMNIADIADZ. 
* Genus ESTHERIA, Ruppell. 
Estheria pulex, Clarke. 1882. 


Amer. Journ. Science, vol. 23, p. 476. 


Paleontology of New York, vol. vii, 1888, pl. 35, figs. 10, 11. a. . 
. 
3 


Hamilton group. Hopewell, N. Y. 
J. M. Clarke purchase. 


Genus SCHIZODISCUS, Clarke. 


Schizodiscus capsa, Clarke. 1888. 


Palxontology of New York, vol. vii, 1888, p. 209, pl. 35, figs. 1, 2. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, figs. 3, 4. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 5. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 6. 
Hamilton group. Centerfield, N. Y. 
J. M. Clark purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, figs. '7, 8. 
Hamilton group. Centerfield, N. Y. 
J. M. Clarke purchase. 


Paleontology of New York, vol. vii, 1888, pl. 35, fig. 9. 
Hamilton group. Centerfield, N. Y. 


J. M. Clarke purchase. 
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Record of Localities of Extra Limital Geological and a. 


Paleontological Collections of the New sas 
State Museum. 


4 


[Specimens marked with round orange-colored tickets, ] 


. 157. Clinton group. Hamilton, Ontario, Canada. C.D. Walcott 


collector. 1878. 


. 180. Niagara shale. Waldron, Shelby county, Indiana. C. D. 


Walcott and C. Van Deloo, collectors. 1878. 


. 181. Niagara limestone. Charlestown, Clark county, Indiana. 


C. D. Walcott, collector. 1878. 


. 182. Niagara limestone. Flat Rock creek, Shelby county, Indiana, 


C. D. Walcott, collector. 1878. 


. 188. Niagara limestone. Hamilton, Ontario, Canada. C. D. 


Walcott, collector. 1878. 


, 255. Sandstone, —Schoharie grit. Pendleton, Madison county, 


Indiana. C. D. Walcott and OC. Van Deloo, collectors. 
1878. 


. 278. Corniferous.limestone. Charlestown, Clarke county, Indiana. 


©. D. Walcott and C. Van Deloo, collectors. 


. 278a. Corniferous limestone. Lexington, Scott county, Indiana. 


C. D. Walcott and C. Van Deloo, collectors. 


. 279. Corniferous limestone. Falls of the Ohio. From Sidney 


Lyon. 


. 279a, Corniferous limestone. Falls of the Ohio, C. D. Walcott, 


collector. 1877. 


. 280. Corniferous limestone. South Walpole, Ontario, Canada, 


4th Con. Lot 14. C. D. Walcott, collector. 1878. 


. 281, Corniferous limestone. North Walpole, Ontario, Canada. 


13 Con. Lot 5. C. D. Walcott, collector. 1878. 


. 282, Corniferous limestone. South Cayuga. 4th Con. Lots 30 


and 32. C. D. Walcott, collector. 1878. 


. 283. Corniferous limestone. Pt. Colborne and Wainfleet, Ontario, 


Canada. land2Con. C. D. Walcott, collector. 1878. 


n group. — h the Black slate 
oe ODe Walcott, coll 
lamilton group? Beneath the Waterlime. Lexing 
__ Scott county, Indiana. OC. D. ‘Walcott, collector, no. 
nes, Albany Black slate—(Genesee slate of New York). 
_ Lexington, Scott county, Indiana. C. D. Walvothiant ae i: 


Van Deloo, collectors. 


pa 


bas Carboniferous limestone. "Crawfordsville, Indiana, ) D! 
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On Cordania, a Proposed New Genus of Trilobites. 


By Joun M. CLARKE. 


In the Palwontology of New York, volume vii, 1888, certain 
cephala and pygidia of trilobites from the Upper and Lower 
Helderberg and Hamilton groups of various localities in the 
State of New York and elsewhere were tentatively referred to the 
genus Puaurnonipss as defined by Angelin. A careful restudy of 
these fossils and review of the literature pertaining to them, educes 
the fact that Angelin included under his redefinition of this term 
Puaxrruontpgs, forms which Barrande, the author of the name, never 
intended to bring into so close association, and which can not be 
properly regarded as congeneric. 

The name Puarron was introduced by Barrande in 1846* for a 
genus of trilobites, built on the general plan of Prorrvus, but 
having a dentate pygidium. The type of the group was Phaeton 
Archiaci, from the etage E. This name, however, had been used 
by Brisson in 1770 for a genus of birds. In 1847, OCordat 
observed this fact of synonymy and substituted for Barrande’s 
term, the name Prionorrttis. He defined the groups clearly and 
at length, describing all the parts of the animals, and subdivided 
his twelve species into two principal groups: A, those with 
simple, uncarinate cephalic margin; B, those with this margin 


carinate; and of these groups the first was divided into those (a)” 


with 8 lateral pygidial spines, (b) with 7, (c) with 6 or 5 such spines. 
An excellent illustration was given of the species P. Polydorus, a 
member of the second division of the first group, though the 
first species of his typical group is his P. Priamus. In the first 
volume of the “Systeme silurien du Centre de la Boheme,” in 1852, 
Barrande did not formally withdraw his term PHaxrTon, nor 
acknowledge its preoccupation. He there retains the term in a 
subgeneric sense, using it as equivalent to his “Groupe B” 


* Notice préliminaire sur le systéme silurien et les Trilobités de Bohéme, p. 62. 
+ Prodrom einer Monographie der Béhmischer Trilobiten, p. 122. 


ume i, is. name Pika Garis appears as equivalent to eee © 


; oe without remark or comment.* This is a part of the wae 


also demonstrated, in 1852, that eight of Corda’s proposed species 


i of Prronopeitis, including P. Priamus and P, Polydorus, were ; a 
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_ the name, but including under it not only species with a dentate 


_ synonymous with his (Barrande’s) Phaeton Archiaci. This last 


“named species, therefore, becomes the type of the genus Prrono- 

_ pELtis, but the generic term, Puarron, Barrande, has not the least 
_ title to recognition. 

_ Angelin, in 1854 and 1878,§ na adopted the term Pu dinaeee 

Ips (with this spelling), quoting Barrande as the authority for 


pygidium, but also those in which the pygidial margin is entire; 
the only species described by him being one of the latter class, 
Asaphus Stokesi, Murchison. This author’s conception of the genus 
was in one sense essentially equivalent to that of Corda’s interpre- 
tation of PrronopE.tis, since the forms included by the latter in his 
group B (P. Ascanius, P. Astyanax) have been proved to possess 


pygidia with entire margins, and Novak has separated them under — 


the name, Trormocoryrne (type, Proetus filicostatus, Novak). 
_ The fossils referred to Puaxruonipzs, Angelin, in the volume of 


~ the Paleontology of New York already cited, agree with that 


author’s diagnosis. They all possess entire pygidial margins, 
though the tubercles with which some are provided, become 
“spinules on the margin and give it the appearance of being 
dentate. At the same time they are not congeneric with the 
holopygous species included in Novak’s Tropmpocorypue. It is 


* Page 42, 

+ Paralléle entre les dépéts siluriens de Bohéme et de Scandinavie, p. 18. 

+ We feel compelled to differ from the opinion recently expressed by the late Dr. Novak 
in regard to this point (Dames and Kayser’s Paleeontologische Abhandlungen, Neue Folge, 
Bnd, 1, p. 11, 1890), who speaks of PRIONOPELTIS as ‘insufficiently characterized,” and con- 
siders it better to retain PHArronripEs. It could be wished that genera were as clearly defined 
in these days as was this genus of Corda's, 45 years ago. 

§ Paleontologia Scandinavica, pt, I, p. 21. 
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evidently necessary to restrict the term Prionorettis closely to 


typical forms agreeing with Barrande’s Ph. Archiaci and Ph. 
striatus, for Novak has also shown good reasons for separating 
from this association forms like Phaeton planicauda, Barrande, 
and has given to this restricted group the name, PHAETONELLUS. 
The American species have a cephalon with a thickened, 
usually elevated margin, continued into short genal spines. The 


‘surface of the ante-lateral limb is concave, the eyes well forward _ 


. and close together as in Cypuasris. The glabella has the form 
of that in Arerausrna, is short, ovoid, has two conspicuous basal 
lobes, and bears the trace of a pair of short lateral furrows, which 
are situated at about the mid-length of the glabella, and under 
favorable circumstances in an internal cast, are seen to bifurcate 
slightly at their proximal extremities. The number of the 
thoracic segments has not been ascertained, but specimens found 
of Ph. gemmeus, of the Hamilton group indicate that the num- 
ber was not more than ten, and that the forms were proetoid in 
this respect. The pygidium is always relatively large, subsemi- 
circular in outline, the rhachis and pleura abundantly annulated, 
from 7 to 12, on the former and from 6 to 8 on 
the latter. The pleural annulations are subequally duplicate. 
The rhachis does not extend to the margin. The surface is 
tubercled, the tubercles being irregularly scattered over the 
cephalon, and arranged in regular rows on the segments and 
annulations. These tubercles sometimes take the form of 
spinules (PA. arenicolus, Ph. gemmeus) and extend beyond the 
margin of the pygidium, but they seem never to have their 
insertion on the margin itself. 

This group of trilobites which we propose to term CorRDANIA 
(Phaethonides cyclurus, Hall; type), may be said to show alliance 
to Prorrus in the structure of the pygidium and thorax, to 
Oypuaspis in the cephalon generally, and to Arzrausina in its 
glabella in particular. It differs from the TropmocoryPHE of 
Novak (Proetus jilicostatus) in the latter having a proetoid, sub- 
triangular glabella, comparatively large and distant eyes, and a 


pygidium with less conspicuously duplicate annulations and 
shorter rhachis. 


In American faunas this genus is well represented in species, 


its earliest members being Cordania cyclura, Hall (sp.), from the 
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Lower Helderberg group of New York, and 0. Macrobius, Bil- 
lings (sp.), from a similar faunal association at Square Lake, 
Maine. There is a large undescribed species known to the writer 
in the Oriskany sandstone of New York; C. arenicolus, Hall 
(sp.), occurs in the Schoharie grit and Corniferous limestone, C. 
varicella, Hall (sp.), in the Corniferous limestone, and C. gemmaus, 
Hall (sp.), in the Corniferous and Hamilton groups. Asaphus 
(Proetus) Stokesi, Murchison, is probably a member of the same 
group, and it may be suggested that the pygidium figured by 
Novak as Arethusina peltata, sp. nov., from the Hercynian, 
possesses a striking similarity to that of Corpanta. 

An interesting species was described by the late Mr. Meek in 
1877, from the Devonian of Steptoe Valley, Nevada, under the 
name, Proetus (Phaeton) denticulatus. The pygidium of. this 
form is short, with a very short, relatively broad rhachis and a 
row of deep denticulations about the margin. The surface is not 
' otherwise spinous. A glabella found in association with it is 
distinctly proetoid. Mr. Meek’s figures of this fossil were repro- 
duced in the Paleontology of New York, volume vii (pl. xxv, 
figs. 14, 15), and in the discussion of the species (there referred 
to Puarrnontpxs (?)), attention was directed to its similarity in 
form to Phaeton planicauda, Barrande, the species since taken 
by Novak as the type of his Puazronetius. As the latter genus 
is now defined, P. denticulatus is an excellent representative of it. 
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PRELIMINARY NOTE. 


The following paper may seem out of place in the report of 
the State Geologist, and its presence in this connection may 
require some explanation. Since the completion of volume IV, 
Palxontology of New York, I have contemplated the preparation 
of illustrated catalogues and handbooks in this department, as a 
part of the museum publications. This subject had received the 
special attention and consideration of the trustees during several 
years previous to 1883. Before this time the means of illustra- 
tion for the museum reports were irregularand uncertain, depend- 
ing upon the State Printer, whose contracts for printing were not 
uniform, sometimes providing for lithographic work, and at 
others we were without such provision. On this account the 
scientific contributions to the museum reports were irregular 
and no plan could be made for carrying out such publications 
as were required of a museum having the objects and pur- 
poses as expressed by the law of 1871, chapter 557. When 
. the law of 1883 was framed, this subject entered into the consid- 
eration of the trustees, as shown by the following extract : 

* % %, “and the trustees of said museum shall be authorized 
to publish each year the scientific contributions of said staff and 
such other original scientific contributions as they may deem 
expedient, which publication shall be in lieu of the reports now 
required by law from the State Geologist and State Entomologist, 
and the scientific papers communicated each year to the Legisla- 
ture along with the annual report of said trustees;” * * * 
“and by means of printed handbooks describing said collections, 
and in such other ways as may be practicable, to make said 
museum a means of instruction to the citizens of the State.” 

“Tn order to provide for the expense of printing the aforesaid 
scientific publications and in order to increase the usefulness and 
efficiency of said museum as aforesaid, the annual appropriation 


a been published in "1889 in advance of the Me “a 
Besides these other papers were in progress corresponding with 
the subjects uuder investigation for the volumes on the 
- Paleontology. 
The monograph upon the Dictyospongide, as far as it had pro- 
~ gressed, was brought before the Trustees of the State Museum i in 
a Zee eaUery, 1885, and the following resolution was passed : 


Resolved, That the monograph of. Director Hall, on Dictyo- 
 spongidee, be published by the museum as Bulletin No. 1. | 


However, when I asked for the means of completing and pub- 
_ lishing the work, it wasrefused. After the completion of volume | 

V, part I, I brought before the trustees, the subject of a bulletin - 

upon the Genera of Lamellibranchata asking for means of .com- 
pleting the work which had been already carried on to a consid- 
erable extent, and ten plates of these illustrations had been 
already published with my report for 1881. To this application 
J received a refusal. After this I had in progress and well for- 
_ warded, the material for a bulletin upon the Bryozoa, which, 
at the request of the secretary of the Board of Regents, in 1889, 
ES T carried on to near completion at my own expense; but when 
presented for publication it was refused. 

In order to avoid the humiliation of a farther refusal, I have 
ceased asking for the means of publication, but on several 
occasions have, brought before the museum committee the 
drawings of Dicty ospongide, as far as completed, and also the 
drawings of fossil Corals, which had been made to the num- 
ber of at least eighty eee plates, before the passage of the 


an 


446 Forry-rirtH REPORT ON THE STATE MUSEUM. 


law of 1883; on each occasion asking for the consideration of 


_ the subject, and the suggestion of some plan for their publication. 


The bulletins which have been published under the provisions — 


of the law of 1883, are the following : 


“Volume 1. 6nos. Price, $1 im cloth. 


“1 Marshall, W: B. Preliminary list of New York unionidz. 
19 p. Mar. 1892. Price, 5 cents. 


“9 Peck, C: H. Contributions to the botany of the state of New 


York. 66 p.2pl. May 1887. Price, 15 cents. 

“3 Smock, J: C. Building stone in the state of New York. 
152 p. Mar. 1888. Price, 30 cents. 

“4 Nason, F. L. Some New York minerals and their localities. 
19 p.1 pl. Aug. 1888. Price, 5 cents. 

“5 Lintner, J. A. White grub of the May beetle. 31 p. il. 
Nov. 1888. Price, 10 cents. 

“6 Lintner, J. A. Out-worms. 36 p.il. Nov. 1888. Price, 10 
cents. 
‘¢ Price to advance subscribers, 50 cents a volume. 


“Volume 2. 4 nos. Price, $1 an cloth. 
“The first six bulletins are paged independently; the numbers of v. 2 are 
paged continuously as a single volume. 
“7 Smock, J: C. First report on the iron mines and iron ore 
districts in the state of New York. 5+70 p. map 58-+60 
em. June 1889. Price, 20 cents. 


“8 Peck,C: H. Boleti of the United States. 96 p. Sept. 1889. _ 


Price, 20 cents. 
“9 Marshall, W: B. Beaks of unionide inhabiting the vicinity 
of Albany, N.Y. 23 p.10pl. Aug.1890. Prece, 10 cents. 
“10 Smock, J: C. Building stone in New York. 210 p. map 
58+60 cm. tab. Sept. 1890. Price, 40 cents. 
“11 Merrill, F.J.H. Salt and Gypsum Industries of New York. 
89 p. maps. April, 1898. Price, 40 cents.” 


Finding it impossible to obtain publication as I had expected 
and which had been promised to me before the passage of the 
law of 18838, I have asked of the Legislature the means of 
illustrating my annual reports as State Geologist, and the follow- 
ing paper is the first to appear under this authorization. Cer- 
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Pisty mae a paper would have ae more oan on ae 
lished as a bulletin of the State Museum of Natural History, but 
in this direction publication has been persistently refused. 
The preliminary work upon the Genera of Lamellibranchiata 

_ has not been continued, and the bulletin in preparation ten years — 
ago remains without material progress. The bulletin on the 
 Bryozoa proposed, and prepared for publication in 1888 and 1889 
_ yet remains unpublished. The work upon the Dictyospongida, ae 
_ which was originally recommended to constitute bulletin No.1 
_ of the museum series, has progressed mainly in the’direction of tae 
the accumulation of material, and the publication of new species 

in the report for 1889, until the present year. The continuation 

of the present paper upon the Brachiopoda is already far advanced 

and it is expected that it will be published in the annual report 

of the State Geologist for 1893. The second part will include 

the spire-bearing genera, the Rhynchonellide, Pentameride and 

the Terebratuloids.. 

_ With a continuation of the present provisions for illustrating 

the report of the State Geologist, we may hope within a few 

| years, to retrieve in some measure, the loss of time and publica- 

~ tion, suffered during the past ten years. 
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— By James Hall, assisted by John M. Clarke. — a 


{aie 0 1 Ok Oa aie 


The accompanying paper has been communicated as a part of 
and to the report of the State Geologist with the object of pre- 
senting to the public an example of the kind of work I had 
proposed to do under the provisions of the law of 1883, which 
appropriated the sum of $5,000 annually for the purposes of 
publishing the “ scientific contributions” of the “museum staff 
and such other scientific contributions as they,” the trustees, 
“may deem expedient; and by means of printed handbooks 
describing said collections and, in such other ways as may be 
practicable, to make the said museum-a means of instruction 
to the people of the State.” 

It had long been my desire to accomplish by some means a 
diffusion of the knowledge of the Paleontology of the State as a 
guide and help to students in geology in our colleges and higher 
schools. In the earlier work of the Paleontology of the State, 
when the publications were compelled to follow immediately 
upon the acquisition of fossils from the field, it was necessary to 
include all the classes of organisms from the formation, or series 
of formations, under discussion, and, therefore, the earlier 
volumes present only a very partial attempt at a biological 
arrangement of the material. As soon as collections had accu- 
mulated to such a degree as permitted the treatment of each 
class of fossils, from one or several formations, in their biological 
relations they were so discussed and illustrated. 

It was not until the time of the publication of the fourth 
volume upon the Devonian Brachiopoda that such a method of 
treatment could be adopted, and during this work I became 


more fully aware than ever before of the necessity of preparing 
3 
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’ an epitome or synopsis of that volume, and also including the — i 

preceding volumes, so far as related to the brachiopoda, which — e 
might bring before the student a clearer appreciation of the ~ a 
generic features of this class of fossils. With this idea in mind 
arose the conception of treating this subject in the order of 

' geologic time. To one who had worked among the fossils 
of the older rocks upward through all the formations to the 
Carboniferous, it was impossible to avoid the conviction that the 
modification of similar forms in successive geologic periods, and 

’ the final disappearance of some of them, either from slow 
degeneration, or after extravagant manifestations of certain 
characters, had a significance which had not been fully under- 
stood or appreciated by writers upon this class of fossils. 

With this conception in mind I began the preparation of what 
was then intended to be a supplement to Volume IV of the 
Palaontology of New York. After waiting for more than 
twenty years for the means of making the necessary collections 
and for publication, this supplement has expanded into volume 
VIII, parts i and ii of the Paleontology of New York. From 
the studies carried forward among the brachiopoda in preparing 
these volumes has come back to the writer more strongly than 
ever the importance of preparing a synopsis of the genera which 
may form a useful handbook for advanced students in geologic 
studies. 

Through the action of an intelligent Legislature and the appre- 
ciation of a wise Executive, means have been furnished for 
making this publication. 

The discussions of the genera and their relations are the same 
as those given in the volumes just named, with corresponding 
illustrations. 


In order to present the subject to the student, in not too 


vbrupt a manner, it has seemed necessary to precede the generic 


discussions by some general elementary explanations. 
4 
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There is at present no work in the Bnglish bara a meeting 
the modern requirements of a guide or introduction to the study 


of the Brachiopoda in which elementary facts in regard to struc- 


ture, function, habits and distribution of these animals, the dis- 
tinguishing characters and systematic relations of their genera, 
are concisely brought together in one place. The literature per- 


taining to both recent and fossil forms is widespread andin many | 
languages, beyond the reach of most students, and sometimes © 


accessible with difficulty even to investigators. Dr. Gihlert has 
admirably summarized the subject in Fischer’s Manual de 
Conchyliologie (1687) and Prof. von Zittel has treated the group 
still more succinctly in his “Handbuch von Paliontologie.” In 
bringing to a summary the investigations of the palzozoic 
genera of the brachiopoda as expressed at length in volume VII, 


parts i and ii of the Paleontology of New York, it has seemed 


desirable to present to students an abridgment of the conclusions 


. there derived, with the addition of some introductory and more 


general descriptive matter. The outcome of this purpose is the 
present work which it is hoped and believed will be found ser- 
viceable to students of both paleontology and geology, and help 
to nourish the growing interest in the structure and history of 
these important animals. The work has been prepared for the 
use of American students to whom it.is cordially dedicated, 


JAMES HALL, 
State Geologist. 


o- 


THE BRACHIOPODA. 


GENERAL CHARACTERS OF THE CLASS. 


The Bracuiopopa are marine animals inclosed in bivalved, 
equilateral and inequivalved shells. 

As a group they attained a most prolific and multiform devel- 
opment during the Palwozoic and Mesozoic eras in the history of 
the earth, while their existing representatives are comparatively 
few in number. A knowledge of their variations in form, struct- 
ure and in time is, therefore, of highest importance to the student 
of biology and geology. 

In brief; these animals are characterized by the unequal devel- 
opment of the two lobes of the cuticular integument (manile), 
which results in the unequal size of the yalves. The mouth is 
situated subcentrally or posteriorly and is surrounded by elon- 
gated, usually spiral cirrated expansions, which occupy the ante- 
rior portion of the valves and serve as conveyancers of food-bearing 
water-currents ; in part, also, subserving the function of respira- 
tion. There isa simple cesophageal nerve-ring with an inferior 
or sub-cesophageal ganglion, and various small accessory nerve- 
knots. The sexes are distinct in all species in which these 
characters have been studied. 


Haxnits or Lirz. From our knowledge of existing species it is 
believed that all Brachiopoda, at some period of their existence, 
are attached to extraneous objects: To this statement, there is 
but one known exception among living forms, namely, the lin- 
guloid, Glottidia Audcbardi. In the fossil (Paleozoic) genera 
Pxotiwops and Pssupocrantia there is no evidence of attachment 
of any kind, either in the young condition (PHo.ipops), or in the 
mature and senile stages of growth. 

Treation is usually effected by means of a fleshy arm or pedicle 
of greater or less length, protruded through an aperture at, or near 
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the apex of the larger valve. In certain genera, however, fixa- 
tion is attained by the cementation of the lower valve (CRANIA), 
or of the umbonal portion of the larger valve (STROPHALOSIA, Davip- 
sonra, Luprmnisca, Cxonorxctus, etc.) to the external object. 


. 


Fia. 1.— Derbya Bennetti. An adult example in which the sear of attachment («) is retained. 
A Crania is attached to the umbo of the brachial valve. : 


The former mode of attachment takes place at an early stage in 
the growth of the animal, and is continued in some instances 
throughout the remainder of its life (TEREBRATELLA, MAGELLANIA, 
Hemrruyris, etc.); at other times the pedicle becomes atrophied 
after adolescence or maturity, by the incurvature of the beak of 


Fie. 2.— A portion of the inner surface of a brachial valve of Productus, to which a number of 
very young shells of Derbya are attached by the cementation of the pedicle-valve. It will be 

_ observed that most of the attached shells have the hinge line parallel to that of the Prodwc- 
tus, though their relative positions are inverted. ’ 


the larger valve, or by the closing of the aperture for its pas- 

sage by adventitious deposits of caleareous matter, and the shell 

thus becomes free. This condition is true of some living genera, 

while it obtained among the majority of Paleozoic species, 
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especially those of the genera SrropHomuna, Rarinusquina,* SrRo- 
pHEODONTA, Leprana, Piecrameonites, Cuonztes, Propvcros, etc. 

Fination by calcareous cementation also began early in life, and 
in Cranta, Davinsonta, Lerr#yisca and RicutHorenta, continues 
during the remainder of the animal’s existence, the attached 
valve frequently being fixed by its entire outer surface. In other 
genera the condition of attachment was restricted to early, or 
adolescent growth stages ; (OrTHorHETESs, Derpya, SrroPHALOSIA, | 
Otpgamina, etc.),t the shell in after life becoming detached from 
its mooring, but usually retaining a scar or deformation of the 
surface in the umbonal region. Attachment by cementation has 
been shown by Jackson to induce among the Lamellibranchiates 
a strongly vescicular structure in the attached shell; and it may 


Fig. 8.—A fragment of a crinoid column cov- Fic.’ 4.—Lower valves of Crania_quadrata 
ered with a number of individuals of Crania attached to column of a crinoid, the upper 
socialis, which retain the marks of the valves having been removed by natural 
sutures between the segments of the crinoid. causes (DAVIDSON). 

be a rule of more general application, as it is seen in certain 

attached annelidan tubes, e. g., Cornulites proprius ; and among: 

those brachiopods. which are attached by a considerable surface 
of the shell, such as Oranra and, especially, the extravagant 

RicutHorent,, the vesciculation of the shell-structure is a striking 


feature. 


. 


* Not infrequently in SrRopHoMENA and RaFINESQUINA a minute pedicle-passage is retained in 
the mature condition of the shell, but it is always evident that the shell could not, at this 
period of growth, have been supported by any muscular apparatus which might be protruded 
through this aperture, In Rajinesquina alternata, of the Lower Silurian, it is seen that the 
contraction of the aperture has increased most rapidly about the base of the pedicle, and the 
internal opening of the passage may be altogether closed, while the external opening remains. 

+ Craniella Ulrichi, of the Lower Silurian, is the only inarticulate brachiopod which appears 
to have been thus attached in early growth and to have become free at maturity. 
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Glottidia Andebardi has been mentioned as a species in which 


attachment exists at no stage of develop- 
ment. The muscular pedicle of the 
animal penetrates marine sediments and 
gathers about itself a mass of agglutin- 
ated grains of sand, fragments. of shell 
and bits of sea-weed, forming thus a dis- 
tinctly free capsule or tube, after the 
manner of many worms. This may be 
regarded as a sort of attachment, as the 
animal, after the formation of this tube, 
is at no time free from it. 

In the genus Srropuaxost, the attach- 
ment by the substance of the valve was 
frequently aided by the long spines with 

eee ae sole which the attached valve is furnished, 

Be tt ee ce ard’ these adhering to, or embracing the 
foreign object. An individual of Strophalosia radicans, having 
become lodged in the cavity between the calyces of a compound 
coral (Acervularia), has anchored itself essentially by its spines 
alone, only the posterior edge of the valve coming into contact 
with its host. 


Fie. 6— Strophalosia radicans, situated in a cavity between the calyces of Acervularia, and 
attached by its spines. X 3, 


Erueriper has described some small productoids (Htheridgina 
complectens), which are attached to columns of crinoids by 
the encircling of the spines, as though at some time these 
spines had been flexible and prehensile organs. . The same author 

10 
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also mentions a species of Caonmrms apparently attached by 
the spines on the cardinal margin, but this observation seems 
to require verification. Productella nawvicella, of the Devonian, 
has the spines in the umbonal region of the large valve curved 
upward, those from opposite sides passing each other; like a 
man’s arms extended and folded above his head. These were 
undoubtedly clasping or anchoring spines. 


It is.even possible that jiwation by mooring, or temporary — 


attachment was effected by an extravagant growth and enfolding 
of the anterior portions of the larger valve, in some Carboniferous 


productoids (Prozoscrpriia) which have been described by Dr 


Vernevit, De Kontnox, Davinson and others. 


Fie. 7.— Etheridgina complectens attached by Fie. 8.— Productella navicella, showing the 
its spines to a crinoid column. , (rumriner.) clasping spines in the umbonal region, Hamil. 
ton group; New York. 


Lhe capability of locomotion in the brachiopods was very 
limited. During the unattached condition the spawn were active 
swimmers. TxREBRATULINA becomes attached very early in its 
history, while Discrnsca is fixed only after many of the adult 
characters have been assumed. It is difficult to believe that any 
power of locomotion was possessed by the ancient forms in which 
the pedicle was atrophied at maturity and the shell thus set free, 
as Spirirer, Pxopucrus, some forms of Aruyris, etc.; or that the 
animals could depend on other than circumstantial causes for a 
change of place. Some writers have suggested that the long 
spines with which several genera, especially Propvcrus, are 
furnished, may have been aids to such motion, but as these spines 
were unquestionably rigid bodies, it is difficult to believe that they 
could have had any part in the voluntary motion of the animal. 


Distrizution. The brachipods are gregarious in habit and over 

a given area of the sea-bottom a single species will frequently be 

found in great numbers. ‘“ Prof. Juxus got immense numbers of 

Waldheimia flavescens or wustralis while boating in Australia 
11 
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- found attached in great numbers to Ascidia and stems of sea- 
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among the reefs. M. Vélain picked up a small species of Kraus: 
gina in vast numbers on the shore in the interior crater of the — 
| island of St. Paul, the shells being alternately covered with water _ 


and left dry at every tide. Araussina rubra, from the coast of — 
Natal in South Africa, was described by Dr. Gray as having been ~ 


weeds” (Davipsoy). It is said that more than twenty bushels of 
Lingula anatina were picked up after a violent storm on the 
coast of Manilla, and (iurertr states that on the coast near 
Guernsey were found at one time about two hundred specimens 
of Cistella costellula. 

Some of the genera and species of brachiopods possess remark- 
able power of resistance to physical conditions, and are found at 
various depths. The genus Discrisoa has representatives within 
five fathoms of the surface and at a depth of 2,500 fathoms; the 
species Terebratulina caput-serpentis ranges from near the surface 
to a depth of 1,195 fathoms. The greatest depth from which any 
species has been dredged is 2,945 fathoms (Liothyrina Wyvilli). 

The evidence afforded by living species is as yet insufficient to 
determine the effects of bathymetric conditions upon specific 
characters. It is evident that different species are variously 
affected or inequably resistant to these influences; but asa general 
rule, different species or associations of species are found at differ- 
ent depths. 

In the summary of bathymetric distribution of living species as” 
given by (Enter, it appears that in the Inttoral Zone, or that 
between tides, there are 17 known species, 7 of which are peculiar 
to it; in the Laminarian Zone (to a depth of 15 fathoms), there 
are 46 species, 15 of which are peculiar to it ; in the Zone of Nut- 
lipores (from 15 to 50 fathoms) are 89 species, of which but 3 
are restricted to it; in the Zone of Brachiopods (from 50 to 
278 fathoms), 58 species have been found, and 20 of these 
are not known elsewhere; in the Abyssal Zone (from 278 to 2,945 
fathoms) have been found 30 species, of which 12 do not 
occur elsewhere. It is, however, to be observed that in these 
conventional divisions the so-called restricted species occur either 
in zones of great vertical extent or those where organic life gen- 
erally is the most prolific. There is no evidence that this bathy- 
metric range of the brachiopods has been effected by any other 

12 


- possess the greatest bathymetric range. 
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e “onuses than restricted powers of self-distribution, in co-operation 


with a given capacity of resistance to physical forces. 
An important factor in their distribution is the influence of 
heat and cold, to which the brachiopods are evidently sensitive ; 


a fact which makes itself apparent in their geographical tee 


nation. There are some species (Hemithyris psittacea, Liothyrima 


arctica, Terebratella Spitebergensis) which flourish best in the. 


cold waters about the north pole, and never transgress into the 
warmer seas where the brachiopods are most prolific. At the 
same time there are a few species that are world-wide in their 
distribution (Liothyrina vitrea, var. minor, Terebratulina caput- 
serpentis), and, as (uterr observes, these are species which also 

The following table of the Geographical Provinces and the spe- 
cies embraced within them has been largely drawn from that 
compiled by Ciszurr in Fiscuzr’s Manuel de Conchyliologte. 
This may be studied in connection with the accompanying map 


- of the World, upon which is plotted the distribution of living 


species. 

ARoTIC PROVINCE: 3 Terebratalia transversa. 
Atretia gnomon. Terebratulina caput-serpentis. 
Crania anomala. - E: unguiculata. 
Discinisca atlantica. 

Liothyrina arctica. , LUSITANIAN PROVINCE: 
Macandrevia cramum, Cistella cistellula. 
Dallina septigera. ; C. cuneata, 
Magellania tenera. C.  —-neapolttana. 
Rhynchonella (Hemithyris) psittacea. | Crania anomala. 
Terebratalia frontalis. Diseina striata, — 
Terebratella Spitzbergensis. Discinisca atlantica. 
Terebratulina caput-serpentis. Eucalathis ergastica. 
ariel E. Murrayi. 
BOREAL PROVINCE: E. tuberata. 
Aftretia gnomon. gf “var. mediterranea. 
Cistella cistellula. Gwynia capsulda. 
Crania anomala. Liothyrina sphenoidea. 
te ae var. alba. iby vitrea, 
Laqueus Oalifornicus (Megerlina Jef-| “ ce var. minor. 
freysi.) Macandrevia cranium. 
Macandrevia cranium. Dallina septigera. 
Dailina septigera. Megathyris decollata, . 
Rhynchonella (Hemithyris) psittacea. Mihi feldtia truncata. 
Terebratella Frielit. i var. monstruosa, 
E, Labradorensis. Platidia anomoides. 
vs Spitzbergensis. IP; Davidsoni, 


13 


462 


' Platidia lunifera. 
Rhynchonella (Hemithyris) cornea. 
Terebratulina caput-serpentis. 
FF. trigona.- 


West AFRICAN PROVINCE: 

Dyscolia Wyvilit. 
Discina striata. 

 Lingula parva. 
Liothyrina sphenoides. 
Mihlfeldtiaancerta. 
Rhynchonella (Hemithyris) cornea. 
Terebratulina caput-serpentis. 


SouTH AFRICAN PROVINCE: 
Agulhasia Davidsoni. 
Kraussina cognata. 

K. Davidsoni. 

K. pisum. 

K. rubra. 

Liothyrina vitrea var. minor. 


INDO-PACIFIC PROVINCE: 


Discinisca stella. 
Lingula affinis. 


L. anatina. 
L. hians. 

L. hirundo. 
L. Reevit. 


Liothyrina vitrea, var minor. 
Mihlfeldtia sanguinea. 

ave truncata. 
Rhynchonella (Hemithy ris) Grayt. 
Terebratella Frielit. 
Terebratulina Cuming. 

Oe japonica, 

Ts Murrayt. 


AUSTRALO-ZEALANDIAN PROVINCE: 


Orania Suessi. 
Kraussina Atkinsoni. 


is Lamarckiana. 
Lingula esxusta. 

(he Murphiana. 

Ti tumidula. 


Liothyrina Wyvillit. 
Magasella Evansi. 


M. fibula. 

M. imconspicua 
Magellania flavescens 
M. lenticularis. 
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Munifelatia auuatal 

M. _ Willemoesi. 
Rhynchonella (Hemithyris) nigricans. 
Terebratella cruenta, 

As rubicunda. 
Terebratulina cancellata. 


JAPANESE PROVINCE: 
Crania japonica. 
Discinisea stella. 
Laqueus pictus. 

L. rubella. 
Lingula Adamsi. 

L. jaspidea. . 

Es lepidula. 

L. smaragdina. 
Liothyrina Dalli., 

L. vitrea var. Davidsont, 
Macandrevia cranium. 

Magasella Adamsi. 

Mu. Gouldi. 

Magellania Grayi. 

Dallina Raphaelis. 

Mihlfeldtia sanguinea. 
Rhynchonella (Hemithyris) Déderleini, 


fe. lucida. ‘ 
R. psittacea.. | 
Terebratalia coreanica. 

ee frontalis. 

Terebratella Maric. 

ay, Spitzbergensis. 

Terebratulina caput-serpentis. 

Te Crossti. 

TT Cuming. 

ih japonica, b 

Ls radiata. 


ALEUTIAN PROVINCE: 
Magasella aleutica. 
M. radiata. 
Rhynchonella (Hemthyts) psittacea. 
Terebratalia frontalis. 
Terebratella Lamanoni. 
Dy transversa. 
Terebratulina unguiculata. 


CALIFORNIAN PROVINCE: 
Glottidia albida. 
G. Palmeri. 
Laqueus californicus. 
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_ PERUVIAN PROVINCE: 
pet, levis. 
sib% -lamellosa. 
_Liothyrina Wyvillit. 
Magellania Wyvillit. 
_Terebratalia dorsata. 


Liothyrina Moseleyi. 
LT. Wyvillit. 
Magasella flexuosa. 
M. levis. 


—'™ M, rhombea. 


SO ie Kerguelenensis. 
venosa. 


ae a anomoices. 


MAGELLANIAN PROVINCE: - 


gr | Terebratulina rae 
as sae See 


PATAGONTAN PROVINCE: 
| Liothyrina uva, 


| -CARIBBEAN PROVINCE: 
Bouchardia rosea. 
Cistella Barrettiana. 

Os lutea. 

Crm Schrammi. 


G. Schrammi var. rubrotincta. 


Crania Pourtalesi. 
Discinisca Antillarum. 

D. Cumingi. 
Discolia Wyvillii. 
Glottidia Antillarum. 

G.  . pyramidata.* 
Liothyrina Bartletti. 

Ts incerta. 

L. Moseleyi. 
Platidia anomoides. 
Terebratulina Cailleti. 

ei ~~ caput-serpentis. 
Thecidium mediterraneum. 


TRANSATLANTIC PROVINCE: 
OCrania Pourtalesi, 
Discinisea atlantica. 
Glottidia pyramidata. 
Dallina floridana. 


Rhynchonella (Hemithyris) nigricans. | Platidia anomoides. 


Terebratalia dorsata. _ 
Terebratella pulvinata. 


Terebratulina Cailleti. 
iby septentrionalis. 
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: ~The fact is recognized that some of the 
gent developmental phases of other species, are 
present knowledge to ascertain of how many such names this is true, the com- f ay 


monly accepted designations are therefore employed.) : 
1, Agulhasia Davidsoni. 33. Glottidia albida. 
: 2. Atretia Brazieri. 34. G. Antillarum. 
3. A. gnomon. 35. G. Audebardi. 
4, Bouchardia rosea. 36. G. Palmeri. 
5, Cistella Barrettiana. 37. G. pyramidata. 
6. C. cistellula. 38. G. semen, _ 
Ss cuneata. a 39. Gwynia capsula. 

4 8. C. Kowalevskii. | 40. Kraussina Atkinsoni. 
LEM er lunifera. 41. K cognata. 
NOTES lutea. - 42. K Davidsoni. 
1G, neapolitana. 43. K. Deshayesi. 
12.-C; Schrammi. 44, K, Lamarckiana. 
13s s¢ “*-yar. rubrotincta. | 45. K. pisum. 

14, C. Woodwardiana. 46. K. rubra. 
15, Crania anomala. 47. Laqueus californicus. 
LBS 7 es var. alba. BB «var. Vancou- 
ya GP japonica. verensis. ; 
18 O, ‘Pourtalesi. 49, L. pictus. 
19. C. Suessi. i 50. Lingula Adamsi. 
20. C. turbinata. 51. L. affinis. 
21. Discina striata. 52. L. anatina. 
22. Discinisca Antillarum, 538. L. exusta. 
23. D. atlantica. 54. L, hians. 
24. D. Cumingi. 55. L. hirundo. 
25. D. laevis. 56. L. jaspidea. 
26. D. lamellosa. 5%. L. lepidula. 
27, Di stella, 58. L, Murphiana. 
28. Dyscolia Wyvillii. 59. Li. parva. 
29, Eucalathis ergastica. 60. L. Reevii. 
30. EB. Murrayi. GLE: staragdina. 
31. E. tuberata. 62. L. tumidula. 
32, ‘ ‘‘ var, mediterranea. | 63. Liothyrina arctica. 
16 
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“The geographical position of each species is re] resen’ 
black circle inclosing a number, which refers 
alphabetical list of names: : 
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inconspicua. 
Labradorensis. 
leevis. 

' patagonica. 
radiata, 
rhombea. 


Ma celeria flavescens. 


(Dallina) floridana. 
(Dallina) Grayi. 
Kerguelenensis. 
lenticularis, - 
(Dallina) Raphaelis. 
(Dallina) septigera. 


203, tenera. 
94. venosa. 
95 Wyvillti 
96, Megathyris decollata 
97, Mihlfeldtia echinata 
— 98. M. incerta. 
99. M. sanguinea. 
100. M. truncata, 
101. M. et =) Var. mon- 
— struosa. 
102. M. Willimoesi. 
108. Platidia anomioides. 
104. P. Davidsoni. 
105. PB: - junifera. 
106. Rhynchonella cornea. 
107. R. Déderleini. 
108. R. Grayi. 
109. R. lucida. 
1891 Do 


14, (Terebratalia) 
Lian —- cruenta. 
116. T. (Terebratalia)  dor- 
sata. 
al Ati ees Frielii, | 
pLEe: 7p: (Terebratalia) fron- 
TOT The Gouldi (78). 
120. 7T, Labradorensis. 
ri a Lamanoni. 
122. T. Marie. 
122a. T. (Terebratalia) obso- 
leta. 
123. T, (Terebratalia)  occi- 
dentalis. 
124. T. _-pulvinata. 
125. T. rubicunda. 
| 126, T. rubiginosa. 
Loe eee Spitzbergensis. 
128. T. (Terebratalia) trans- 
. versa. 
129. Terebratula (Liothyrina)Bartletti. 
£50 FET; (L. ) Dalli. 
131. T. (L. ) incerta. 
132. T. (L. ) Moseleyi. 
133.00), (L. ) Stearnsi. 
i eis (L., --)avas 
135. Terebratulina Cailleti. 
136. T. cancellata. 
Bye is caput-serpentis. 
138. T. (Dyscolia) Crossii. 
139. T. Cumingi. 
+140, T. japonica, 
141. T. Murrayi. 
142. T. radiata. 
143, T. septentrionalis. 
144, T. trigona. 
145, Tr. unguiculata, 
146. Thecidium Barretti. 
nT a Ne (Lacazella) mediter- 
raneum, 
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The shells of most living species are of light or neutral tints, ‘am 
white or horn-color. The deep-sea, species are usually vitreous, 


translucent and very thin-shelled. A deep orange-red in radiating 
bands or in solid tints, colors some species (TEREBRATULINA, 
Kravsstna, etc.); light yellows, deep and light shades of green 
(laveuza), black in bands (CrantA) or masses (RaYNCHONELLA) ~ 
embellish these shells. Even among the fossil species traces of 
faded color-marks are occasionally observed; DErsLonecHAMPS 
has described them among J urassic species, Davipson among the 
Carboniferous, and Kayser has found a color-marked RuynoHon- 
uta in the Devonian. The large, highly ornamented species of 
Palwozoic times, with their external sculpture heightened by a 
brilliant coloring must have been objects of exquisite beauty. 


Tur SHELL. 
External Form and Terminology of ts Parts. 


The brachiopod shell assumes a great variety of forms. Usu- 
ally both valves are more or less convex, but they may be almost 
flat, and one of them is frequently concave, following the curva- 
ture of the other. In early age the surface of all is normally 
smooth, and while many retain this smoothness throughout their 
existence, the greater number bear radial ribs or plications, or a 
series of concentric varices and growth-lines. 

The valve, which, in youth or maturity, bears at or near its 
apex, a perforation or fissure, is known as the pedzcle-valve, as it 
is through this opening that the pedicle or fleshy-arm of attach- 
ment is protraded, being attached to the inner surface of the 
valve by a series of muscular bands. This valve has also been 
quite generally known as the ventral, as it may, from certain 
considerations, be regarded as lying on the ventral side of the 
animal. It is usually the larger of the two valves, and has, 
therefore, been designated by many writers as the larger valve ; 
but there is so great a number of instances in which the pedicle- 
valve is not the larger, that this term is objectionable. This 
valve bears the teeth or the principal articulating apophyses of 
the hinge, and has hence been termed the dental valve; an unsatis- 
factory designation, as a vast number of species Is provided 
with no such apparatus. A few writers have called it the newral 

18 
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ap alae because of the location of the principal nerve geen ons 

this side of the body. i j a 
_ The opposite, usually smaller and imperforate valve, i ig eines fe 
- the brachial valve, as to it are attached the spiral arms or brachia. 


_ This is the dorsal, socket or hemal valve of some writers. — 


Fias. 9.— Front and profile v'ews of Terebratula. 


These valves usually have an articulated /Ange situated 
_ beneath the beaks; sometimes they are held together in simple 
apposition by muscular contraction, but whenever, and to what- 
ever extent the valves are opened by the animal, the basis of the 
movement is at this posterior margin of the shell. 

In discussing the shells of the brachiopods a simple nomencla- 
ture has been adopted. 

Most writers are agreed in vrienting a shell with its beaks 
upward. That portion of the valvos thus lying above a horizon- 


A 


Fie. 10.— Orthisina. Fie. 11.— Plectambonites. 


tal axis (C—D) passing through the center of the valves, is the 

posterior portion, that below this axis the anterror portion. The 

shell is also divided by a vertical axis Le B) into equal lateral 

parts. The apex of the valves is their acute or obtuse point of 
19 
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margins, which are known as the cardinal slopes (c). The 
_ hinge-line (h) is the straight or curved line along which articula-_ 

tion takes place; the cardinal extremities (e) the exsert-termina- 
tions of this line; the cardinal area (c, ca), a triangular vertical or — 

- eurved surface, distinctly set off from the general ‘surface of the 


shell and more highly developed on the pedicle-valve. This 
cardinal area is transsected by a median triangular aperture 
having its apex at the apex of the pedicle-valve, its base at the 
hinge-line; this is called the delthyrium (dt) and in function it isa 
passage for the pedicle. 

This aperture is usually closed or covered at some period in 
’ the history of the organism; in the earliest growth-stages of the 
shell, and in primitive genera, it is covered by a single convex 


Fig. 12.— Spirifer. 


plate or sheath, known as the deltidium (ad). In secondary or ~ 


derived genera (RHYNOHONKLLA, SPIRIFER, ATHYRIS, TEREBRATULA) 
the deltidium disappears by resorption, at a very early stage of 
growth, or is never present, and the delthyrium may remain open 
for a considerable period in the life of the animal; but it eventu- 
ally becomes more or less completely closed by the gradual 
formation, along the lateral margins of the delthyrium, of two 
_ separate plates (deltidial plates, dp), which in the adult condition 
may either remain discrete or unite along the median line, or 
having thus united, become coalesced into a single plate (Speier, 
Cyrtina), which has the form of a deltidium but is wholly dis- 
tinct in origin. Both deltidium and deltidial plates may enclese 
an oval or circular passage or foramen (f) for the protrusion of 
20 
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the pedicle; in the former the foramen. is usually apical, but in 


the latter it generally lies below the apex, and in both cases it may 
become entirely obliterated by the later growth of the shell. 
Likewise both deltidium and deltidial plates may be resorbed in 
the senile stages of growth. 


In some of the edentulous genera, as Ouacrsrnen and © 


ScnizoTREtA, a structure somewhat analogons to the deltidium is 


_ Fias. 13.— Orbiculoidea. : 
Pedicle valve. . Profile. ; ’ Brachial valve. 


V. pedicle-valve; D. brachial valve; a. apex of brachial-valve; @ apex of pedicle valve; 
; f. foramen; It, listrium. 


_ formed between the apex of the pedicle-valve and the opening 
for the pedicle, and this area becomes modified by the passage 


of the pedicle over its surface. It is important to distinguish 
this from the deltidium of the articulate genera, and it may be 
termed a listriate deltidiwm or listrium (It). 

It is probably true that in the very early growth stages of 
all brachiopods, the posterior margin of both 
valves was grooved for the passage of the 
pedicle. This is to some extent the condi- 
tion inthe adult Lrinevia, Oxorus ‘and 
Oxotetia. With the reduction in the rela- 
tive size of the pedicle, and its restriction 
to the larger valve, the primitive aperture 
in the brachial valve was closed by a trans- 
verse plate similar in appearance to the 


Fie. 14.— Lingula. 
deltidium, and in function (to close a dis- a. Apexof pedicle valve; 


carded or abbreviated passage) to the deltidial RSPGOOD 

plates of the opposite valve. ‘This plate was not formed by 

the secretion and union of distinct lateral plates but by a 
21 
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general deposition about the margins of the aperture from 
the apex downward. This plate has been termed the chi- 
lidiwm (a') and has been shown to be of secondary growth. 


Variations in Form. 
The forms assumed by the brachiopods are so diverse that it 


is often difficult to believe that shells so unlike in contour belong 
tothe same natural group. The habits of these animals and the 


Fig. 15.— Meristella nasuta, Fra. 16.— Pygope diphya. Fria. 17.— Lingula paliformis, 
p. Vascular sinuses. 
(avipson.) 


workings of natural causes in the modification of their shells 
afford a very substantial aid to the comprehension of these 
differences. 

The youngest shells of all Brachiopoda (so far as they have 
been studied) are biconvex and sub-semicircular in outline. Those 


Fie. 18.— Orthis subcarinata. 


shells in which the pedicle retains its functions until maturity 

(Lineuta, TurepratoLa, MaerLiania, RayNcoHONELLA, etc.) and 

hang freely suspended from the point of attachment, are oval and 

biconvex throughout their existence. In such shells as Lineuta 
22 


t “patiele ‘is ‘Tong and | fosibles produced in the 

vertical axis of the animal, and at th 
same time not restricted in its: passag d 
one valve, the differences in the form 0 
the two valves are at their minimum, as 
they are more equably- exposed and resist- 
ant to external physical impacts. Where 
there is a decided inequality in the valves, 
jt has been observed in living. forms, : 
and is- probably equably true of fossil — 
species, that the pedicle is short, rigid — 
and restricted to one valve; and there ~ " 
thus appears to be a certain definite rela- 
tion between the angle at which the 
pedicle is protruded and the size of the 


¥ie. 19.— Lingula Murphiana. Fie. 20.— Athyris subtilitu. Fig. 21.— Ops. biloba. 
AVIDSON.) 


valves. The pedicle-valve, which, typically, in the adult 
— condition is the larger, is the seat of the principal muscular 


¥ias.24 and 25.— Pentagonia unisulew ta. 

me noerty and the main lodgment of the viscera; it is, in 

a certain sense, the cell of habitation of the animal, and 
23 


the brachial valve may be compared to an operculum closing it; 
and in this fact is probably one efficient reason for the differences — 
‘of size in the two valves. 


Fias. 26 and 27.— Rhynchonella acuminata. (Davinson.) 


In Disornisca the pedicle is a short plug extending at right angles 
to the horizontal plane of the valve; and here the lower or pedicle- 
valve is flat and the upper conical, while in Acro- 
RETA and Conotrera,where the pedicle was probably 
longer and more flexible, the lower or attached 
valve is highly conical and the upper nearly flat. 
Asa general rule shells closely attached by a pedicle 
at this high angle to the plane of the brachial valve 
have a tendency to circular or subequal peripheral 
rig, 98. dero- Growth (Disorwa, Disorntsea, OrsicuLomwBA, etc.), and 
welagemma. The a similar tendency is manifested in shells attached 


viewed from the a 7 = = 
posterior slope and by solid cementation, not only in Cranta, CRANIELLA, 


from the apex.— etc, which are hingeless genera, but also such gen- 
era as are provided with a hinge, when attached, evince a 
spreading or ostrean form of growth. Articulate shells, where 
the pedicle has maintained its fune- 
tion during a considerable portion 
of the period of adolescence (some 
species of Sprrirer,Cyrtina, ATHYRIS, 
StropHommena, Lrprrana, etc.), but 
later becomes atrophied, so that the 
animal must have dropped from its 
support and fallen upon the sea- 
bottom, are found to combine an 

Fic, 29.—A cluster of young ana ola Clongate form .with considerable 
shells of\ Disinisca lameliosa (Sow breadth of hinge, and “often “with 
a highly developed cardinal area. In the Oriskany sandstone of 
Cumberland, Maryland, has been found a fragment of a valve of 
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Spirifer arenosus, to which are attached a number of the young 
of Cyrtina rostrata, in their original position. The specimen 
shows that attachment by the pedicle in spiriferoid shells 
brought the cardinal area close and flat against the surface of 
adherence, the pedicle evidently having been extremely short. 
In such close attachment, obstructing, from the first, additions to 
to the posterior margin of the shell, may be suggested an 
explanation of the origin of the cardinal area and extended 
hinge. 

In concavo-convex species, as of SrropHzoponra, Propuctus, 
Precramsonires, etc., the pedicle was evidently atrophied very 
early in the history of the individual. Some such shells, .as 


Fia. 80.—Spirifer asper. Fig. 31.— Young of Cyrtina rostrata attached by 
the face of the cardinal area to the surface of Spiri- 
fer arenosus. Oriskany sandstone, Cumberland, Md. 


Rarinusquina and Leprana, at times retain at maturity, a slight 
external evidence of a foramen, or the foraminal passage may 
even remain open as a minute puncture, but in this condition no 
sufficient number of muscular fibres could have passed through 
it to have supported the shell. Such shells, in becoming freed 
from the surface to which they were attached, would fall upon 
the sea-bottom, the heavier or pedicle-valve down, so that virtually 
this still acted as the attached valve. It will readily be under- 
stood that the contour of these concavo-convex shells is a neces- 
sary result of an obstruction to the marginal growth of the 
brachial or concave valve, by the more rapid erowth of the 
pedicle-valve. 
. 1891. 60 25 
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In many of these shells the pedicle-valve was provided with 
OE spines serving to attach it more firmly to its place 
in the sediment, so that it became less liable to 
be washed from its position; and among such 
spiniferous shells we find the greatest convexity 
of this valve, and often a remarkable extension 
of its anterior margins (Propuores). In Pro- 
ductus (Proboscidella) proboscideus and Nig 
Nystianus, this modification is carried to an 
extreme, the pedicle-valve being greatly produced 
at its free margins which meet on the lower side 
and form’a long tube, while the-brachial valve is 
small, unmodified and operculiform. It has been 
suggested that the function of this modification 
is to transmit water to the animal deeply buried 
in the sediments. 
Fra, 82.— Proboseidella An opposite extreme of form occurs in certain 
proboscideus (HTHE- ‘ 

RIDGE). nearly plane species of SraopHeopONTA (Lepro- 
srropHta ; plate 15, figs. 1-4), in which the two valves have main- 
tained an equable growth for their entire extent. ; 

Therearea few shells of this concavo-convex group, 
whose valves have a double curvature. Thus in 
SrRoPHOMENA, STROPHONELLA and Caonostroputa, the 
contour of the two valves in youth, or 
4 in the umbonal region of adult shells, 
jis normal, the pedicle-valve being . 
convex, the brachial concave ; but in 
later: growth this contour becomes ee 
Fra, 38,—Stropho- reversed, and the general concavity emis Profile view 

mena deltoidea. OF the shell is on the pedicle-valve S2viy or the ben, 
and its convexity on the brachial valve. The chialvalveandthe 
éauses of such reversion in contour can only be Seasce salve in 
due to an accelerated growth of the brachial valve the umbonal 
after the early stages have been passed; and it pine 

may be observed that species of SrRopHonELia are all, virtu- 
ally, reversed Stropheodontas. StTRopHHODONrA is a genus 
which ins its adult state, at successive periods in its history, 
exhibits in a most remarkable manner various phyletic develop- 
mental phases. Thus its earlier (Silurian) representatives 
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_ (Bracyrrion) have the delthyrium either open or partially 


closed by a convex deltidium, and the crenulationsof the hinge-line 
restricted to the immediate vicinity of the delthyrium. Gradual 
progress in these features is observable throughout the late Silurian 


Fra. 35. The cardinal area of Stropheodonta Fic. 36.— The cardinal area of Stropheodonta - 
(Brachyprion) Leda; showing the few crenu- (Brachyprion) profunda, with more numer- 
Jations#¥on the cardinal margin near the ous cardinal crénulations. Niagara group. 


delthyrium. Clinton group. (BILLINGs.) 

and early Devonian species; and in the middle or later Devonian 
when the genus disappears, the species have the delthyrium 
completely closed, the outlines of the deltidium obliterated and 


Wig. 37.—The hinge area. of Strophonella Fra. 38.—The cardinai area of Stropheodonta 
ampla; showing the extension of the cardi- demissa, with the crenulations extending to 
nal denticulations for about one-half the the extremities of the hinge. 
length of the hinge-margin. 


the crenulation of the hinge extending to the cardinal extremi- 
ties. There is corresponding progress in the development of the 
internal features. With each phase of StRoPHEODONTA there is, in 


Fie. 39.— The cardinal areas of Stropheodonta demissa ; showing‘the closed delthyrium. 


the same fauna, a corresponding phase of the reversed shell 
SrropHONELLA. Ina certain sense the genera RaFINESQUINA and 
SrropHommEna bear a similar relation to each other, both appear- 
ing and disappearing in geological history at about the same 


time. 
or 
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Ornamentation of the External Surface. 
The surface of the brachiopod shell is rarely entirely smoothie 
It may bear only the concentric lines or varices of growth, and — 
sometimes squamous, lamellar expansions, but as a general rule, 2 
the surface is covered with radiating striae, lines, plications: or 
ribs, which may either be of equal size, may alternate in size, or 


Fie. 40,—The lamellose surface of Atrypa Fie. 41.—The concentric lamelle of Atrypa 
aspera. imbricata; enlarged. (Davipson.) 


be arranged in fascicles. Such configuration is of secondary 
growth, the incipient shell being free from it, except in rare 
instances where evincing an acceleration of development in this 


Fie. 42 —A portion of the exterior of Atrypa Fia, 43.— The surface spines of Atrypa hystrix. 
reticularis; showing the extension of the 
lamella: and their tendency to fold upward 
into hollow spines. 


respect, or in other words, an earlier inheritance of specific 
characters. In the plicated shells, the plications of one valve 
generally alternate in position with those of the other, so that 
on the margins, the edges of the two series are interlocked, 
effecting complete closure. 

28 
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_ The concentric lines when not wholly superficial may be 
regarded as representing periodic interruptions in the out- 
ward expansion of the mantle. In some genera, as ORBICULOIDEA, 
Discrnisca, TRIMERELLA, etc., there are fre- 
quent irregular lamellose expansions of the 
outer shell layer, which produce a rough, 

| squamous exterior (Plates 5, 6.). In 

d species of Arsyris, Arrypa, and, rarely, 

Propuctus, there are regular expansions 
at the concentric lines, which are some- 

L- times extravagantly extended (Athy7is viewed from the brachial valve; 


A showing the curved fringes. 
concentrica, A. planosulcata, A. lamellosa, @aviwsox.) ; 


Atrypa reticularis, etc.); in other species the concentric lamelle 
become divided into a fringe of flat, hollow spines. Again, in 
SieHonotretTs, ATHYRIS, 
and Spreirer, there are 
rows of hollow, round 
spines, which are some- 4¥ 
times divided’ by a fae 


cet a ee 


lateral branches. (8. 
jimbriatus.) (See Plate 
05, One. 12)...» When 
the spines are  irreg- 
ularly scattered over 
the surface they are 
generally of lar ger Fra. 45.—Athyris planosulcata, with its marginal’expan- 
size. This is -preemi- Beneeecnetyer te 

nently the case in Propuctus, where the spines are often of great 
size and remarkable length. Such spines could never have been 
flexible, but they were frequently a means of attachment to 
foreign bodies, whether by cementation as in SrgupHAtostA, or by 
anchoring in the sediment.* Inthe younger conditions of such 
spiniferous shells the spines have, to some extent, opened into the 
inner cavity of the shell, but in later growth they became, for the 


-* It has been stated by Youne that in some species of Propuctus the large spines appear to 
be furnished on the interior with a multitnde of spinules standing convergent to the axis of the 
spine. This observation has not yet been verified by others. 
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most part, closed. This statement, however, is not true of 
Cuonrres where there is a single row of short marginal spines on 
the cardinal margin of the pedicle-valve alone; these cross the 


Fie. 46.—Portion of the shell of Siphono_ Fie. 47.— Schizambon 
treta; enlarged. (KurorGa.) jissus. CKutTorG@a.) 
cardinal substance.of the valve, have wide, internal openings and ; 


are believed to be closed at their outer extremities. In ANnopria 4 
these tubular passages 
exist, but are not ex- 
tended into spines 
(see Plate 20, figs. 15-19). 
Some species of SrpHon- 
oTRETA and STROPHALOSIA 


Fia. 48.—Chonetes scitula. Showing the tubes connecting ‘ x : 
the hollow marginal spines with the interior of the shell; have the spines corruga- 


enlarged. ted. In afew genera the 


cuticular or outer layer of the shell bears a reticulated or tesselated 
ornament, or series of coarse punctures arranged in quincunx 
(Trematis, Ercawatpra, Poramsontrss), or in radial rows (Orruis, 
Poramsonites; Plate 6). The surface is often granulose, 
especially in species which possess a punctated shell, and some- 
times in other shells, as Sprrrrrr. The genus Lerrana is charac- 
terized by coarse concentric wrinkles or undulations over the 
horizontal or visceral area of the valves; rarely there are two 
series of fine oblique concentric wrinkles, as in Cuonoprctus. It 
has been observed that the greatest modifications of the exterior 
occur on the pedicle valve, and this difference may be largely 
explained by comparing the brachiopod with the bryozoan. If 
the brachial or upper valve of the former corresponds to the 
operculum of the latter, it is then the pedicle-valve which, as 
above suggested, may be regarded as the cell or main receptacle 
30 


as a conspicuous cine of the shell is the rrotlaliation ttl 


of the posterior portion of the pedicle valve as a vertical or 


curved triangular area. ihe same character is sometimes present — 


heey Fie. 49. — Cardinal /area Figs. 50 and 51.—Orthothetes arctostriata ; showing cardinal © 
of Scenidiwm insigne ; area and deltidium. ys 


enlarged. “ r ‘ 
ie \ 

on the Parckinl valve, though less highly aevaloneds In genera, - 
which have a’straight or extended hinge-line, this area attains oe 


its most conspicuous development. It does not bear the orna- 
mentation of the rest of the external surface, but is smooth, or hee. 
ye with horizontal lines of growth crossed by vertical lines of | 


= i 


oil 
structure. 
It has already been suggested that this area probably origi- 


nated from the close attachment of the animal by its pedicle, 


Fie. 52.— Spirifer granulosus ; showing the cardinal area. 


which obstructed the outward growth of the valves. The inti- 
. mate structure of this portion of the shell does not, however, 
= differ materially from that of the remainder. In forms which 
were evidently suspended freely throughout their later existence, 
a by a moderately long arm, this area does not exist (TEREBRATULA, 
Ruynononnria, etc.), and this may be due to the fact that the 
posterior growth of the valves was unobstructed by close adhe- 
31 
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‘sion to the object of support. Among the edentulous genera — i 
there is rarely the least indication of such an area. In ACROTRETA, 
Conorrera, Acrornere, Ipurpna, etc., where the foramen is apical — 


there is a posterior flattening of the pedicle-valve, upon which 
the concentric ornamentation of the shell is retained. This has 


‘sometimes been inaccurately termed a “false cardinal area,” or a 


“pseudo-area.” Though not so sharply defined as the cardinal 
area in the articulate brachiopods, it is nevertheless an homolo- 
gous structure and needs no other designation. In such genera 
as Disctnisoa, Orpicutorpga, etc., there was no obstruction to the 
posterior growth of the shell, and therefore no cardinal area. 


The Delthyrium and its Coverings. 
By the term delthyriwm is meant the median triangular 
fissure or cleft which crosses the cardinal area’ of the pedi- 
cle valve; or when that area does not exist, traverses 


Fic 58.—Pedicle passage Fia. 54.—Trematis treminalis. 
of Schizocrania filosa. Interior of pedicle-valve. F. 
F, triangular pedicle foramen; v, vascular sinu- 
fissure; g, listrum. ses; g, pedicle-groove. 


the posterior surface from apex to cardinal line. It is 
the passage for the pedicle, and always subserves this function 
when existing in an uncovered condition in adolescent or mature 
growth. In Orrais this is its normal condition at maturity; but 
it has been shown that the open delthyrium at this stage, in 
Orthis varica, is actually .a modified phase, the shell having 
assumed in youthful growth a convex covering or deltidium, 
which is subsequently resorbed. In Souizocranra the triangular 
slit is retained in all stages of growth, and in Tremavis its outer 
edges converge at maturity, while in OrbrcuLomeEa it is altogether 
a feature of early growth, the adult shell having the passage 
closed by the union of the edges on the posterior margin, and 
the contemporaneous formation of a transverse plate or Wstriwm 
beneath the apex. In the inarticulate genera IpHipEa and Vor- 
32 
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portuta the place of the delthyrium is covered by a convex ridge; 
in Aororreta and Conorrera there is a groove instead of a ridge. 


= 


Fig, 55.—Pedicle-groove Fig. 56.— Pedicle-area of Fig. 57.—Interior of pedicle-valve 
of Orbiculoidea tenui- Orbiculoidea Herzert of Orbiculoidea nitida, F. 
lamellata F, fora- viewed from within. #’, foramen; g’, immer surface of 
men; g, base of groove; foramen; p’, under sur- pedicle-groove or _ listrium. 
1, walls of groove: ; face of listrium. (DaviDsON. ) 

The convex ridge or plate which has been termed the 
deltidium in the articulate brachiopods Bs 


D 


is retained in many genera at matu- VA Dy 
rity (Pxororruis, BILLINGsELLs, STROPH-. x 
EODONTA, STROPHOMENA, LepT#NA,ORTHO- 
qHETES, Dersya,ete.,etc., Plates 8, 13, 19) 
and it usually exists in all species which 
have the cardinal area developed. 4 
That it is not always retained may be 
due to different causes. Its union with 
the margins of the delthyrium are lines 
of weakness along which it is often Fis. 58—Clitambonites (Orthisina) 
: anomala. vA, cardinal area of pedi- 
readily separated from the valves; it cevaive: pa, cardinal area of 
may be gradually abraded or become brachial valve; >, deltidiums 
b chilidium; f, foramen. (DEVzER- 

resorbed by the animal. eat) 

In some of the dentiferous genera in which the cardinal area 
is very obscurely defined-and the umbo of the pedi- 
ele-valve closely incurved (PEnraMER(s, AMPHIGENIA), 
the deltidium is concave, and the pedicle probably 
not functional at maturity. 

In most of the articulate genera, however, 
such as Trresratuta, RayNnononeitira and their 
allies, Mxrista, Muristeria, lturzia, ete, etc. @ 
the covering of the delthyrium consists of two me. 59—Delti- 
convex plates formed by gradual growth along yp rene. 
the margins of the opening and uniting in the @avmsox.) 
median line; bounding the lower side of, or encircling 
the pedicle. Various stages in the development of these 
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deltidial plates are attained at the maturity of different 
species. (Plate 23, figs. 11 and 12.) Thus, in MMeristina 


Fies. 60, 61, 62.—Whitfieldella nitida ; showing the progres- Fic. 63.—The adult condition 
sive closing of the deltidium by the growth of the deltidial of the delthyrium in Meris- 
plates. The figures at the right represent immature con- tina rectirostra, showing the 
ditions, that at the left the adult state. absence of deltidial plates. 


rectirostris they are but feebly, if at all developed, evine- 
ing either the embryonic or degenerate char- 
acter of the adult in this respect; whilé in Zwme- 
tria Verneuiliana they are closely united by 
coalescence from the apical foramen to the hinge 
Fre. 64,—Rhyncho. and their convexity wholly obliterated. 

i Saat aga With present evidence, these deltidial plates 
travagant growth appear to be a secondary modification of the delthy- 
se haere itt"! rium, induced after the disappearance of the origi- 
(Dustoncomaurs) nal covering of this passage from the causes 
already suggested. 

In many of the articulate genera the delthyrium, if left open 
either from resorption of its normal coverings or from a failure 
to develop them, becomes filled by a progressive secretion of 
testaceous matter in the later stages 
of growth. This is especially marked 
among a certain group of the Spiri- 
fers where this callous growth forms 
Ae Sie images a Dea OL or less complete transverse 

asper: showing the callosity in the Plate ; and the extreme result of this 

ati (aan development is exhibited by the 

genus Syricornyris, in which this condition of hypertrophy 

in the shell glands, produces not only a complete transverse 

plate covering or partial filling of the cavity extending from 
34 
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the apex nearly to the basal margin of the delthyrium, but also 
builds up on the inner side of this plate a tubular sheath, open 
along its ventral surface and which probably inclosed the atro- ” 
phied pedicle of the animal. This peculiar tubular structure may 
be termed the syrimz. 


Fie 67 —Syringothyris typa. The 

interior of the umbonal portion 

* of the pedicle-valve, showing the 

F1g. 66.— Interior of pedicle-valve of Syringothyris.. t, the  split-tube or syrinx attached to 

split tube or syrinx, the transverse plate filling the 
delthyrium. 


The covering of the delthyrium in the brachial valve (chilediwm) 
which is always a single plate is of later growth than the delti- 
dium, and is therefore not a primitive structure. . 


Fia. 68.— Cardinal view of a portion of the valves of Orthothetes subplana ; showing a 
remarkable development of the chilidium. 


THE INTERNAL CONFIGURATION OF THE VALVES. 
Articulating Apophyses. 

Articulation of the valves is mainly effected by means of teeth 
and sockets, the former on the pedicle-valve, the latter on the 
brachial valve. In inarticulate genera the valves are usually held 
in apposition simply by muscular contraction, and seldom is any 
tendency to the formation of articulating processes manifested. 
Occasionally low bosses are formed on the cardinal margin of the 
pedicle-valve (TRrmERELLA, BaRRoIsELLa, Tomasina ; Plate 1, fig. 


14), which probably subserved to a certain extent the pur- 
30 
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poses of a hinge. In the articulates the teeth lie at, or just Bab: 


beneath the cardinal margin, and at either side of the delthyrium. 
They are short processes, free at their extremities, which are fre- 
quently curved upward or backward into their sockets in the 
opposite valve, thus locking the valves in such a manner that it 
often becomes impossible to separate them without breaking the 
teeth. Both teeth and sockets vary considerably in their develop- 
ment in different genera, and in different species of the same 
genus, but they are invariably two in number and are always 
constructed on the same plan. 


Articulation is also aided by the cardinal process, an apophysis _ 


situated-at the center of the hinge of the brachial valve, and which 
; Li in certain extinct genera, as StRo- 
paEoDONTA, Derpya, NucLEosPIRA, 
Propuctus, STRINGOCEPHALUS, is Of a 
very considerable size. This process 
§ was a surface of attachment of cer- 
tain muscles, which, by their con- 
traction, opened the valves, and 
its size is due to the tact that tes- 
Fre. 69.— palicssuba alternata. Inte- taceous matter has been rapidly 
rior of the brachial valve. secreted about the extremities of 
the muscular bands. It is in the later stages of growth 
that the cardinal process obtains notable size, and that 
usually in species where the pedicle has become atrophied 
and is no longer an obstacle to its growth. The pos- 
terior surface of this process, which was the surface of mus- 
cular attachment, is variously lobed, furrowed or striated. 
(Plates 9-22.) 

The cardinal process is frequently connected with, and often 
merged into, an elevated central Ainge-plate. This plate is not 
found in genera where the cardinal process attains its highest 
development (SrropaoMENa, Derrsya, OrrHoTHEetrs, TRIPLEOIA 5 
Plates 16, 17 and 18), but, rather in those whose brachia are pro- 
vided with calcified supports (Muristeria, Rerzia, Arnyris, TeRE- 
BRATULA, etc.), and while it is insome degree a surface of muscular 


attachment, it also serves as a support to the bases of the brachia 
(crura). 


ip 
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: The inner margin of the hinge in both valves frequently bears 
a series of fine, interlocking denticulations, making an arrange- 
ment which contributes to the firmer union of the valves (StRor- 
__ axoponta, Spreirer, etc.). Interlocking ; 
_ plications about the lateral and anterior 
margins of the valves serve a similar end. 


: Septa. 

Vertical plates or septa divide the 
interior cavity of the valves of some genera 
in various ways. The teeth are frequently 
supported, by such plates, one on each 


side of the delthyrium of the pedicle- 
‘valve, and these are known as dental 
plates. Such plates may rest upon the 
inner surface of the valves or converge 


Fie. 70.—Conchidiwm Knighti. 
Longitudinal section, showing 
the septa (s) and spondyli® 
(a, b) of. both valves; and the 
crura (c). (DAvIDSON.) 


and unite, forming a spoon-shaped process, or spondylium, which 
_is sometimes free, except at its posterior margin, but is usually 
supported by a median septum (Crrramnontres, PentamErvs, CAm- 


aropHorta, etc.). When the spondylium is not present in the 


Fic. 73.— Transverse section 

Fic. 71.—Camarophorza Sch- of Conchidium Knight. s, me- 
lotheimi. s, median septa; o Fia. 72.— Sieberella Siebert. dian septum of pedicle-valve; 
erura;a,spondylium of pedicle- Transverse section showing s’, septa of brachial valve; pp, 
valve; b, spondylium of brach- the spondylia supported by spondylium of pedicle-valve ; 
ial valve. CWooDWARD.) median septa. b, crura, plates. 


pedicle-valve, a median septum often divides the muscular region 
and itself becomes a surface of muscular attachment (EnTELETEs, 
Spirirertna). There may also be one or more lateral septa on 
each side of the median one, asin the genus Poryraouta (Plate 8, 
figs. 16-20); this, however is of rare occurrence. 

eek | 
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In the brachial valve the crwra or bases of the braohial 5 


processes may be epee by divergent vertical septa, known 


Fig. 74.—Interior of pedicle-valve, of Orthi- 
sina anomala. D, deltidium; ¢, teeth; d, dental 
plates, forming a spondylium; s, median sep- Fic. 75.— The interior of the pedicle-valve 
tum. (DAvrIDson.) of Conchidium; showing the spondylium. 


as the crural plates. These may also converge and form a 
spondylium. Accompanying these, or independent of them, may 
be a prominent median septum (ENTELETEs, 
KaysrrELLa, Penramervs); and the latter 
may support the spondylium. There may 
also be two parallel median septa supporting 
the convergent, but not united crural plates 
(BARRANDELLA, PenTAMERUS, ConcHiprum). In 
the inarticulate genera the median and 
lateral septa are sometimes well developed, 
but do not often attain great size (LineuLa, 
Dienomia, GLortipra, LineuasMa, etc.). 


Fia. 76. — Lingula Delia, Muscular scars. 
with median septum (8). The impressions made upon the shell by the 
attachment of the muscles are usually confined to the umbonal 
and posterior portions of the valves. There are some exceptions 
to this rule, as in the case of Lipparionyx proximus and a few 
members of the orthoid genus Nuiprpomrya, where the great scars 
of the pedicle-valve extend almost to the anterior margin of the 
shell. The impressions of the several muscular bands are 
retained with various degrees of distinctness; among the fossils 
they are often merged with one another, so that only the outline 
of the muscular area, as a whole, is visible. Among the articu- 
late genera one plan of arrangement is maintained without essen- 
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Fig. 77.— Muscular system of Lingula anatina: A, pedicle-valve; B, brachial valve; b, parietal 
scar; g, umbonal muscle; i, transmedians; h, centrals; j, k, 1, laterals (j, anteriors; &, middles; 


1, externals). (Davison. ) 


Occasionally the scars of a small accessory pair of dedwctors are 


found just behind the adductor scars; and behind these is an_ 


f Fiq.78.—Craniella Fies 79, 80.—Interiors of the pedicle and 
Hamiltonie. The brachial valves of Rhynchonella (Hemi- 
attached valve, thyris) psittacea, f, foramen; d, deltidial Fia. 81.—Interior of the 
showing the anterior plates; t, teeth; t’/, dental sockets; p, pedicle valve of Orthis 
and posteror ad- pedicle muscle; a, adductors; 7, diduct- Clytie, showing the pedicle, 
ductor sears, ors; 0, ovarian markings; ¢, crura; 8, adductor and diductor scars. 


septum, 


undivided sear of the pedicle-muscle. In the brachial valve there 
are four undivided adductor scars in two distinct pairs, one the 


anterior, the other the posterior pair. This arrangement of the 
39 
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inarticulate genera (LinevxA, Disornisca), but among the fossa 


<7 


Fie 82,— Muscular system of Magellania australis, a, mouth; 6, adductors; c, diductors: 
d, ventral pedicle muscles; e, accessory diductors; f, median pedicle muscle; g, dorsal pedicle 
muscle. CWoopwarD.) 


species of such genera the muscular impressions are rarely 
retained with ‘distinctness. For the fuller elucidation of this 


Fra. 83.—Interior of the pedicle-valve of Athyris Wie. 84.— Internal cast of the pedicle-valve of 
spiriferoides; showing adductor and diductor Meristella nasuta; X, filling of rostral 
scars, cavity; t, position of teeth, 

\ 


subject the student is referred to the chapter on the Mus- 
CULAR SYSTEM, 
40 


Pallial Sinuses and Genital Markings. ie 
Traces of these features are frequently retained on the shell 
__ with more or less distinctness. The pallial sinuses are usually 


Fic. 85.— Interior of brachial valve of Am- Fie, 86.—Zatonia peculiaris. The pallial 
bocoelia umbonata; showing the four adduc- _ sinuses on an internal castof the pedicle- 
tor scars. ; valve. ; 


two convergent (Lineuta, Oxzoivs) or divergent (SrRoPHOMENA, 
SrropuxopontA, etc.) trunks, from the outer margins of which 


_ * 


— 


= > 


Fie. 87.— Rhynchonella acuminata, showing the pallial sinuses on an internal cast. A 


pedicle-valve; B, umbonal view; 4, adductor sears; b, diductors. (WooDWARD.) 


emanates a series of secondary ramifying branches. Among the 
inarticulates there may also be branches along the inner margin 


Fie. 88.— Rafinesquina expansa. Interior of Fie. 89.— 
pedicle-valve, showing pallial sinuses. 


(Davinson.), 
CWoopWARD.) 


of these sinuses. In SrropHomEena, StropHEopoNTA, etc., the inner 
margin of the main trunks bounds the genital area, which 
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Koninckina Leonhardi; interior 
of brachial valve, showing pallial sinuses 
crossing the impressions of the spiral arms. 
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usually has a pitted surface. In SonizorHorta there are four or 
more subparallel longitudinal main pallial sinuses which 


subdivide toward their distal extremities. (Plate 11, figs. . 


21-23.) 
Further reference will be made to the structure of the sinuses 
and genital organs. 5 


Structure of the Test. 


The valves of the Brachiopoda are composed of successive 
lamine of heterogeneous structure. These may be wholly 
calcareous, and not more than two or three in number, or 
alternately calcareous and corneous, and not restricted to any 
‘numerical limit. Shells largely corneous or chitinous in their 
composition are restricted to the inarticulate division, but the 
inarticulates do not all possess corneous shells. In the living 
Lixeuta there is an alternation of corneous and calcareous layers 

= + . varying in thickness, the former being 
compact and imperforate, the latter 
fibrous or prismatic and crossed by a 
great number of minute tubules. In 
fossils of this group the calcareous 
4 matter is frequently more or less 
TTC, removed, so that shells in this con- 
== == dition may appear to be essentially 
corneous in their composition. In the 
group of fossil linguloids, beginning 
es with Linavta, passing through Lin- 
HN gutors and LineutasMa to TRIMERELLA 
thickest ee aa the and its allies, there is a regular increase 
eats eee iny a comeousin the relative amount of calcareous 
tical canals. (GRATIOLET.) matter in the shell, so that the Tri- 
merellas, which are large and ponderous shells, seem to have 


wholly lost their corneous matter. In Cranta also, the shell is ~ 


essentially calcareous and the successive layers are punctured by 
tubules or vertical canals, which are largest at their openings on 
the interior of the valves, and narrow toward the outer surface. 


These never pierce the thin outer or epidermal layer of the 
shell. | : 


42 
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Among the articulate genera, under favorable preservation, 
there may be distinguished three distinct calcareous shell layers ; 
an inner prismatic or fibrous layer, which 
constitutes the greater portion of the 
shell; above this is a thin lamellar layer, 
and the outer surface-of the shell is cov- 
ered by a tenuous epidermal film or perv- 
ostracum. - When the shell is punctate, 
as is frequently the case (the orthoids, 9. oslate branehiopod; 
Cyrtina, Srreivertmna. the productoids, ® Prismatic layer; m, outer, im 


r uuctate layer; n, intermediate, 
terebratuloids) the tubules open on the laminar layer; f, broad extremity 
i of perforation; e, radiating grooves 
inner surface in narrow apertures, whence about extremity.—(Kine.) 
they widen upwards, abruptly expanding in the lamellar layer, 


at whose upper margin they terminate. They do not pierce the 


Fie. 92.—Inner surface of a Fig. 93.— Portion of outer surface 
valve of Productus semireticu- of Productus longispinus. s, spine; 
latus, showing the opening of a c, imperforate outer layer; 6, punc- 
spine (s) and the elevated ter- ’ tee of inner layer. (DAvIDsoN.) 
Ininations of the puncte (6). 

(Davipson,) 


periostracum, and it has not been demonstrated that any brachio- 
pod shell is completely traversed by them. Certain species of 
Orrutis (Ruiprpometta) have been shown by Youne to possess 
epithelial punctures which were probably the points of insertion 
of short spinules; these coexist with fine tubules which perfo- 
rate the inner layers. The coarser spines occurring in such 
genera as Sipnonorrera and Propverus are hollow, and may 
sometimes penetrate the entire substance of the shell. The per- 
forations vary greatly in size and number. In the terebratuloids 
43 
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they are frequently visible to the unaided eye ; in SyRINGOTHYRIS 


they are often difficult of discernment, and among fossils gener- 
ally have probably been to some degree obscured by the process 
of fossilization. In smooth shells 
they are usually equally dissemina- 
ted, but in plicated species they 
are arranged in rows on the plica- 
tions or in the furrows. They 


WAGES) may traverse the shell vertically, but 


“ 
uN 


their tendency is usually obliquely 
forward in the direction of shell- 
growth, and in some instances 
(Tropidoleptus carimatus) they con- 
verge toward the plications. Such 
variations in arrangement may leave 
gee oo ron renipent cr the eee certain portions of the shell impunc- 
structure in Tropidoleptus; showing the 3 : * 

convergent tubules. tate while other portions are richly 
supplied with tubules. 

The full taxonomic significance of these test-perforations 
and their function, is not as yet understood. In certain groups 
of shells some of the members may be punctate, others impunc- 
tate. Thus among the orthids we find that the earlier and 
typical members (0. callactis, etc.), are completely impunctate; 
so also are Puarysrropata, Heserreria and Drvorruis; while the 
greater number of species belonging to the group, especially its 
later (Upper Silurian, Devonian and Carboniferous) members, are 

ow, Vichly punctate. The shell of Sprrursr, again, is 
{normally impunctate, while the closely related 
=| genera CYRTINA, SPIRIFERINA and SyRINGOTHYRIS are 
‘| punctate, and even a few species which must still 
“| be referred to the genus Spreirer have a sparsely 
" punctated shell (S. plenws). RayNononELLA and its 


Fie. 95.— A - * o S 

langoment of an recent and fossil allies are impunctate, except 
xfoliated f : : 

or gpinyjer plenue; RHYNOHORA and Ruyoworora, which are simply 
showing the shell 


enctaiions: rhynchonellids with punctate shell. 
There are certain conditions which appear to have induced the 
deposition of impunctate shell-matter even in species uniformly 
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_tions. The same is true of 
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perforated. Jounin has shown that the deposits about the edges 


and base of the muscular <a 
bundles is without perfora- , is | 


all adventitious deposits in 
punctate shells; senile en- 
largements of the teeth and 
cardinal process, the callosi- 
ties in the delthyrium, as 
in SpirirEer, and the syrinx Co 
m SYRINGOTHYRIS. Whether Fic. 96.— Verticul section of an attached valve of 
the teeth and other articu- Cranta, showing the normally perforate ‘shell, and 
] iS h i é the imperforate deposit beneath the -muscular scar 
ating apophyses are 1M- (Jousry). 

unctate in their earlier condition, has not been determined. 

>] 


~The calcareous secretions in the brachia (spirals, loops, etc.,) are 


also impunctate. 
As to the function of the puncte, it is quite generally believed 


that they are connected with the respiration of the animal. In 


recent punctate species the tubules are filled i 
by diverticula from the mantle, which are 
readily seen by dissolving the shell of a 
terebratuloid in dilute acid. The fact, how- 
ever, that they are not exposed to the water 
at their extremities may interfere with this 
interpretation, unless an increased exposure 
be effected by the access of water from 
within the body chamber. It has been Z 
observed by Morsz that the puncte in _ Fic. 07.—Extremities of 
TEREBRATULINA appear only after the shell i A Ob si 


has passed its earliest growth-stages. 


THE ANIMAL. 


General Characters. 

Upon opening the valves of a living brachiopod, the body, or 
that part of it which contains the essential organs, is found 
to be restricted to the posterior part of the internal cavity, 
while the anterior one-half or two-thirds of this space is filled 
by the coiled arms from which the name of the class is 


derived. The degree to which the valves can be voluntarily 


opened by the animal is very restricted, only sufficient to freely 
45 
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admit water currents to the brachia (TEREBRATULINIA, MaAGELianiA, 


ete.), or to extend the brachia when they are protrusible, as in 
Hemiraynis, etc. In Lacazella mediterranea the 
brachial valve in opening may traverse an are of 
90°, but no other species is known to possess this 
capacity. The viscera are separated from the 
mig.8.—Laca-cayity of the brachia by a vertical mem- 
zella mediter- : ; } 
ranea, with thebranous wall, which is an _ extension of the 
‘cag eee pallium or mantle. The shell-cavity is, there- 
DuTHTERS.) fore, divisible into a posterior or visceral cawity, 


and an anterior or brachial cavity. 


a 


Fre, 99.— Rhynchonella (Hemithyris) psittacea. 
The valves and a portion of the mantle removed, showing the vertical wall (22) dividing the 
body cavity into a posterior or visceral, and an anterior or brachial chamber. The notation of 
the other parts is as follows: : 


25, pedicle. 56, blind extremity ofintestine, 73, 78a, diducto 

28, capsule of pedicle. 57, b, c, d, liver. 75. Tt, hpossenty aniveeie 
82, upper mantle lobe, 57’, hepatic canals. 79, pedicle-muscle. ’ 
83, lower mantle lobe. 59, 60, gastroparietal band. 98, heart. 

40, 40a, brachia, 61, iioparietal band. 95, aorta. 

46, 46a, brachial canal. 63”, 63" mesentery. 96, pallial artery. 

48, 48a, crural canal. 64, genital organs. 96’ Ber dorsal and ventral 
48a’ aperture of same. 67, ventral funnel of oviduct. branches of Same 

53, oesophagus, 68, tube of same. (Bronn after Hancooxr) 
54, stomach. 71, 72, 71’, 72/ anterior and pos- E 
55, intestine. terior adductors. 


46 
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Tue Mantis. 

This is a thin transparent membrane, appearing in the embry- 
onic condition of the animal, as two distinct lobes. It is, primarily, 
the shell-secreting gland of the animal, and in all periods of 
growth it lines the entire inner surface of the shell. 

' In Cranta, it is composed of three layers, a middle one, of 
compact, non-celluliferous tissue or cartilage, on each surface of 


Fig. 100,— The animal of Magellania australis, viewed from the dorsal side. 

a@, Mantle;—b, body; c, pedicle; d, trunks of pallial sinuses; e, branches of pallial sinuses; 7, 
genital organs; g, posterior adductor muscles; /, marginal fold of mantle; i, sete; j, circum- 
pallial vessel; k, edge of mantle; 1, median fissure corresponding to septum of valve; m, depres- 
sion caused by hinge-plate; p, anterior adductor muscles; r, diductors; s, accessory diductors; 
t, liver.— CHANcocK.) 


which is a single layer of cells. From that which hes against 

the surface of the shell arise the caca or blind tubes which enter 

the perforations of the test. At various points the mantle, or 

certain of its layers, folds upon itself, inclosing cavities or pallial 

sinuses which contain the circulating fluids and often portions of 

the genital organs. These sinuses frequently modify the interior 
AT 


of the valves so strongly that their traces are visible when the | — 

- ghell is petrified, and may be seen not only over the rack Le 

~ region but also where the mantle is extended posteriorly | ween a 
the margins of the visceral area and the edges of the valves a 
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Fic, 101.—Marginal portion of the mantle of 


Magellania australis. 


a, margin; b, marginal fold; c, setea; d, 


follicles of setee; ¢, cireumpallial muscu- : 


lar belt; g, pallial muscles; h, bases of 


pallial ceeca.— (HANCOCK). 
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Fre. 102.— Vertical section of shell and mantle of 
Magellania australis. 

a, margin of valve; 6, shell showing prismatic 
structure; c, pallial caaca penetrating shell; o, 
marginal fold of mantle; p, one of the sets; q, 
follicle of the same; ¢, extreme palliai mar- 
gin.— CH-ANcOOK.). : 


In all the larger cavities of the body, including not only 
the greater sinuses of the mantle but also the perivisceral 
cavity and the cavernous brachia and cirri, are found calcareous 
spicules of various shapes which, in some genera, especially Tux- 


48 
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crpium and its allies, unite to form an irregular mass or net-work, 
It is to a certain degree true that the spicules in a given species 
or genus have the same general aspect ; and while they abound . 
‘ | 


® 


Fra. 103.—Thecidium mediterranewm. Interior Fig. 104.— Portion of the mantle of Tere 
of the brachial valve; showing the loose bratulina caput-serpentis, showing 
spiculization of the shell-substance about the spicules.— (Hancock.) 


brachia.—(WooDWARD,) 


in most genera, there are a few (Macurianta, TEREBRATELLA, 
Lineta) in which they are absent, or have not been observed. 
The mantle extends to the edges of the valves and its outer 


Fic. 105.—Spicules of Terebratulina, greatly enlarged.— (HANncocg.) 


margins are thickened, and set with stout chitinous seta, each 

of which is lodged in a follicle or sac. The form and exterior 

of these sete varies somewhat in different generic groups; in 
1891. 63 49 
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Disounisca their edges are barbed. The function of the sete seems =~ 
to have been mainly protective, but in Guorrmpra, where they | — { 


Fig.106.—Discinisea atlantica; showing barbed 
setee.— (DAVIDSON.) 


are of considerable length, they are said, by Morsg, to be an 
important aid to locomotion. 


Tus PEDIOCLE. 


This is the organ of attachment to extraneous bodies. In 
Magetianta and the articulate brachiopods generally, it is a short, 
stout cylinder, whose inner extremity terminates in, and is 

hese + yy attached to the umbonal surface of the 

afl 5 pedicle-valve, its outer extremity being 

protruded through the delthyrium or the 
foramen in species or stages of growth, 
where the latter exists. Under other 
circumstances it may be protruded |. 
between the valves, or may be alto- 
gether functionless and atrophied at 
maturity, as is true of the greater part 
of early fossil species. This organ is 
a compact, inelastic cylinder of dense 
muscular tissue. The exposed portion 


Fig. 107.— Pedicle of Magellania wus- j a, ‘ ey Pa ah 
Bone he careule Peeper ees ae covered by.a thick corneous sheath, 


ee gene ofsame; and the inner extremity is received 
leading into capsules J. pict pede into a muscular capsule by means of 
cle-muscle; , asseerer; “chamuer Which attachment to the pedicle-valve 
oa Ae Osh (brachial j. offected. Within the corneous 


covering is a mass of muscular tissue. 
50 
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In Lineura the pedicle is a very flexible, highly muscular 
body, often enormously developed in length. At its point of 
emergence from the valves, it is exceedingly thick, abruptly 
contracting from this point inward. It is composed of two 
layers; an outer, thin corneous one, and an inner muscular one. 
The organ is traversed for its entire length by a central canal 
which is connected with the chamber inclosing the viscera (per?- 
visceral cavity). The capsule, so highly developed in the tere- 
bratuloids is here rudimentary, while the pedicle-muscle is well 
developed. In Guor:im1a the pedicle has been shown by Morsx to 
be annulated, supplied with mural pores, and the central canal 
to be filled by a circulating sanguineous fluid. It has already 


Fig 108.—Leptena rhomboidalts. A Vig. 109.— Rafinesquina 
very young shell, x10. 7, foramen; Ulrichi An adult 
ps,{pedicle-sheath. (BrecHER and shell with the pedicle- 
CuaREE.) For the mature shell sheath highly devel- 
see plate 13, figs 2, 3. oped. 


been observed that in Glottidia Audebardi the pedicle forms for 
itself a covering of agglutinated sand grains, etc., being otherwise 
unattached, and also possesses the power of contracting itself 
violently in all directions. All of these characters are very 
suggestive of relations to the Annelids, as has been forcibly 
argued by the author quoted. 


MuscuLar System. 


The Brachiopoda which are articulated by teeth and sockets 
can open and close their valves only in a vertical plane, and even 
in this direction the capability of motion is very limited. They 
also. possess, to a limited degree, the power of protruding and 
retracting the pedicle. We therefore find in the articulate 
brachiopods three sets of muscles, namely: Those which by 

51 
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contraction open the valves (diductors), those which by contrac: ss 
tion close the valves’ (adductors), and those which by contraction Lee 
withdraw the pedicle (pedicle-muscles). The arrangement of — — 


ss 


these is uniformly simple, and the plan is not essentially varied — 3 


Pig dis of Lenguile and 
icle of Lingula ana 
tina, with horny sheath 
laid open. e g the 
muscular cylinder and 
its membraneous coat. } 


Fig. 110.— Lingula Murphiana. (Vavrison.) Fig. 112.—Transverse 
section of pedicle of 
Ligula anatina, 
CGHANCOCK.) 


throughout the articulate group. As to the valvular muscles, it 

;8 a noteworthy fact that the same muscular action (contraction) 

produces directly opposite results, on account of the difference 

in the position of insertion of the muscles of the brachial valve. 
52 
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Thus, in the pedicle-valve of any living brachiopod like TzrzsRa- 
rutina or Magutianta, the principal diductor or opening muscles 
take their origin at the anterior edge of the visceral area and on 
either side of the axial line. They rapidly diminish in size in: 


a 


Fie, 113— Muscular system of Fria. 114.— Magellania fiavescens. a, pedicle-valve; 6, 


Magellania. a, adductors; brachial valve; c, adductor scars;.d, diductors; e, acces- 
d, d, diductors; c, cardinal sory diductors; p, ventral pedicle-muscle; v, median 
process; s, septum of pedicle-muscle. (DAVIDSON.) 


brachial valve; b, brachial 
supports. (Davipson). 


crossing the interior cavity, and their small extremities are 
inserted on the anterior portion of the cardinal process of the 
brachial valve. These muscles are, almost without exception, the 
largest, and leave the deepest scars upon the shell of any in the 


Fie. 115.— Hemithyris psittacea., a, pedicle-valve; b, brachial valve; c, posterior adductors; 
d, anterior adductors; e, diductors; f, pedicle-muscles. (DAvIpson.) 


animal. The reason of this is that the muscles by contraction 

act upon a very short lever,arm (cardinal process) through which 

they must overcome the resistance expressed in the weight of the 

entire body of the brachial valve attached by its posterior 
Bo 
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margin. In species where the cardinal process is feebly developed, 
Bas as in the plicated Spirifers, these 


4 


muscles were very powerful, as 1s 
evinced by the deeply excavated scars 
they have left; so, also, in OrtTHIs 
(RurppomELia) and HippaRIonyx 
(Plates 12, 16) the scars may cover a 
great part of the inner surface of the 
valve, extending almost to the anterior 
: bes rer margin; while in other species where 
Fie 116.—Orthis musculosa. Inte f 
, rior of apedicle-valve; a,adduetors; the cardinal process was larger and the 
r, diductors; p, pediclemuscle. leverage more equableé, these scars are 
“much feebler and of less size (TRIPLEct4, S?rREPTORHYNCHUS, 
SrrincocepHatus; Plates 17, 18). Im the posterior part of the 
muscular region of the pedicle-valvé are two much smaller mus- 
cular bands (accessory diductors, see figure 1 14) which are inserted 
on the cardinal process behind the principal diductors. The scars 
of this pair are very rarely seen among the fossils, and it is 
doubtful if they existed among the early genera, such as OrrHIs, 
SrropHomENA, SrRopHEODONTA, etc., where the principal diductors 
attained such great size. 

The adductor or closing muscles have a double origin on the 
pedicle-valve, leaving two elongate scars on either side of the 
median line, and lying between the scars of the diductors. They 
traverse the interior cavity almost perpendicularly to the valves, 
each muscular band dividing, and their insertion on the brachial 
valve being therefore quadruple. Their divisions on that side of the 
animal are known as anterior and posterior adductors. The cen- 
tral position of these muscles gives them 
a great mechanical advantage in closing the 
valves and they are therefore less powerful 
than the diductors; among the fossils they 
are often obscurely defined. The size and 
definition of these scars will always be found 
in direct relation to the amount of work 

Lt altetabalata ees 2 required of the muscles. Thus in STROPHEO- 

Vanuxemi. j, cardinal ponra and Propvorus their insertion upon 

ee ae eins the brachial valve is so far back that they 

tors. are at a disadvantage in moving this valve; 
and in both of these genera, the scars are usually strong. In 
54 
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‘Spreirer, on the other hand, where the mechanical advantage 


was greater, these impressions on the brachial valve are often 
scarcely discernible, and, as is often the case among the fossils, the 
quadruple division of the insertion on this valve is quite obscure. 

Besides the valvular muscles, there are ¢wo pairs and a single 
unpaired muscle which are attached to the pedicle. One origi- 
nates on the pedicle-valve at points just outside and behind the 
diductors ; the other pair is attached to the brachial valve behind 
the posterior adductors, while the unpaired muscle lies at the 
base of the pedicle, attaching it closely to the pedicle-valve. Of 
all these muscles for the retraction of the pedicle, it is only the 


Fic. 118.—The muscular system of Crania. 4, median unpaired muscle; 6, posterior adductor$ 
c, anterior adductor; d, protractor; ¢, prachial muscles; f, oral surface; g, brachial fold; 
h, arm; i,=e. (JouBIN.) 


unpaired band that often leaves a discernible scar upon the valve, | 
and in numerous fossil species where the pedicle early became 
atrophied, even this scar is covered by later depositions of tes- 
taceous matter. Among some of the inarticulate brachiopods 
the muscular system is quite as simple as in the articulates. In 
Grant there are two pairs of strong muscular bands, the one 
median and close together, the other posterior or cardinal, and 
further apart. 

The former (anterior adductors) close the valves, the latter 
(posterior adductors), by their contraction, open the valves to the 
very limited extent possible among these shells. In addition to 
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these is a single small pair which is attached to both valves Dr0- 
tractors of the free valve), which effects a slight forward and =~ 
backward movement of the upper valve. Two other small mus- 
cular pairs are attached to the brachia, and have their origin on 
one of the valves (protractors and retractors of the brachia). 
There is also a small unpaired muscle originating on the surface 
of the upper valve, close to the margin and in the median line; 
this is attached to the viscera, and according to Jousin, by — <4 


+ 
a 
a4 


ee ee a 


Fic. 119. Muscular system of Discinisca, the muscles remaining attached to the pedicle-valve- 
a, posterior adductor; 6, anterior adductor; ¢, median unpaired muscle; d, posterior pro. 
tractor; e, anterior protractor; f, retractor; g, intestine; h, esophagus; i, arms. (CJOUBIN.) 


its contraction the passages from the genital organs are 
opened. 

In Disomisca the arrangement of the muscles is very similar, 
there being two pairs, instead of a single pair of protractors, 
which slide the upper or brachial valve outward over the edges 
of the attached valve, while a single pair of retractors draws the 
valve into place again. There is also here an unpaired median 
muscle which is probably an organ of retraction of the pedicle. 
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In Linevta and its allies the muscles are more numerous and 
their arrangement far more complicated mk 
than in other brachiopods. These ani- 
mals possess the power of separating the 
valves in a manner unlike that of other 
members of the class; that is, of sliding | 
them apart laterally or rotating them 
through ashort arc about the longitudinal 
axis of the shell. The muscular area 
occupies a relatively large portion of the 
internal surface, the bands being arranged 
about the margins of the visceral area. 
In the umbonal region there is a central, 
undivided muscle, crossing the interior 
cavity vertically ; this is the wmbonal or 
diductor muscle, by its contraction open- 
ing the valves along their anterior 
margins. ) 

The adductors (or centrals) are a single -,,. 499, — muscular system of 
pair situated near the anterior extremity — {Qngule qnatings al cusiole: 


ef, walls of erivisceral cavity ; 
of the area, and they also cross the shell  ¢/Miractobs: “hk adductons: 


cavity vertically. At the anterior ex- > Yuponal 7, protractorss 


tremity of the area in the pedicle Pdclemuscle—CHancoox). 
valve origimates a single pair of protractors (middles), each 
member of which extends backward and is inserted near the 
lateral margin of the brachial valve, while a second pair of 
protractors (externals) originates just behind the adductors of the 
pedicle-valve and is inserted behind the first pair. These muscles, 
by their combined action, or independently, draw the brachial 
valve forward. The retractors (or anteriors), or those which 
readjust the brachial valve, extend from the outer lateral margins 
of the area in the pedicle-valve to its anterior extremity in the 
brachial valve. Neither protractors nor retractors cross the peri- 
visceral cavity. The rotators (transmedian or slidimg-muscles) are 
three in number, two on one side and three on the other. These 
are situated posteriorly and cross the perivisceral cavity diago- 
nally, the undivided muscle passing between the other two. The 
contraction of these, alternately rotates the brachial valve, first in 
one direction and then in the other. In Lineura, also, the paries 
1891. 64 57 


rtical extension © 
muscular and leaves an imp! 
ent and fossil forms of Liveuta it is evide 
4 was similar to that of living species, an 
ave been rarely seen which show the mu | 
few have been recorded which have retained the scars with g e 
distinctness. In Ovorus, Mickwrrz finds that, while the gener 
arrangement of the scars is similar to that of Lieut, th 
- umbonal diductor is simple at its insertion in the brachial valy 
is and divides in crossing the cavity. This author also ascribes tw: 
distinct pairs of scars to the rotators, one to the adduetors and 
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Fig. 122.— Non-striated Fie. 123.—Striated 


Fig. 121.— Extremity of ad- 
a : ductor muscle of Magella- muscular fibers of : posterior adductor 
ot nia australis. a,contractile Magellania avstra- or muscular fibers of | 
portion; b, tendinous por- lis. CH ANcocK.) of Magellania aus- 


tion. (CHANCOCK.) tralis. GAANCOCE.) 


another pair which may be either adductors or a third pair of 
rotators. 

There are some differences in the appearance of the muscular 
bands in the articulate and inarticulate brachiopods, those of the 


former tapering from origin to insertion, while in the latter they 


are of more equal thickness throughout. The muscular fibers are 


smooth, except in the posterior adductor bands where they striated. | | 


ALIMENTARY SYSTEM. 

The mouth is a simple orifice located centrally at the base of 
the fleshy brachia. In Mreatuynis the oval or buccal area is very — 
broad, but in most brachiopods it is narrowed to a simple groove. 
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| more ci than. in se oak 
tania, RuyncwoneLta and the articu- 
es generally. In Linevra the diges- 
a tive tube is very long and at the ceso- 
hagus is deflected ventrally; the 
stomach is short, rather more circular 
_ than elongate and the intestine makes 
three or four convolutions ; in Drscry- 
‘ISOA and Oranta there are some varia- gM 
_tions.in the degree of convolution of 
this tube. In all of the living inarticu- 
lated species the intestine terminates 
in a_ well-defined anus, situated 
es laterally in Lineuta, and in 
z + the median line in Cranta. : 
In the articulates the alimentary canal 
is shorter and much simpler than in Liv- 
@uA, Orant, etc. In Macenianta the 
asophagus is short, and behind it the 
tube is- slightly contracted, then ex- 
panding again into a moderately 
-capacious stomach. The iétestine is 
short, and toward its posterior ex- 
tremity makes a single convolution 
near the hinge-plate of the brachial 
__ valve, and it is probable that, in some 


oe 
Fia, 124—Alimentary canal of Lingula 
of the extinct genera, e. g. Pik inirn, oe ee ene 


E stomach; d, intestine; e, convolu- 
Crentronetta, Arayris, in which this stomachs d in race, vane 


- hi, hepatic ducts; 7, dorsal mesente: 
plate is perforated by.a central fora- ~/ 00h tcarietal’ bands; %, ilio-pa- 


men, the intestine passed through it. eee) i dorsal vescicle; m, Z 
| The posterior end of the intestine is Phsteeimembrane: Hancoon,) 

: imperforate in all articulated brachiopods, and in Mae siuantia it isa 
simple point attached to the parietes or lining membrane of the peri- 
“visceral cavity. The presence or absence of this terminal perfora- 

-_ tion is, therefore, of considerable importance in the classification of 

# these animals, and has been made a basis of subdivision by Kina, 
who proposed thereupon the ordinal divisions Tretenterata and 
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—— Clistenterata (= Inarticulata and Articulata, respectively). It is 
believed that in the Articulata the faeces are discharged through 
‘the mouth. 7 


Fie. 125.—Stomach of Magellania australis. Fr@. 126.— Alimentary canal of Hemithyris 

- a, wsophagus; b, stomach; d, e, gastroparie- psitiacea. a, stomach; b, intestine; c, imper- 

tal band; f, dorsal vescicle; g, /, blood- forate extremity; d, hepatic ducts; e, dorsal 

vessels; i, dorsal blood-vessel laid open, show- mesentery; f, gastro-parietal bands; g, cen- 

ing (j) orifices leading into gastral lacunes; tral band; h, ilio-parietal bands; 7, oviducts; 

bk, hepatic ducts. CTANcoox.) j, dorsal vescicle; k, 1, vein; m, pallial 
sinuses. (HaNcooK.) 


The entire tube is composed of firm tissue divisible into a 
fibrous outer coat and an inner mucous lining which is 


Fic. 127.— Intestine of Magellania australis. a, upper extremity; 6b, posterior ceeca 
extremity; c, portion of oviducts; d, ventral mesentery; e, thickened ridges of mesentery; 
f, blood vessel. CHANCOCK.) ’ 


strongly plaited and wrinkled in the stomach and intestine. 


Externally it is sheathed by a tenuous membranous coat from 
60 
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~ the sides. These hepatic canals would 


Cc bands ¢ 


e walls of | 
veloped by an ample liver of brownish or greenish hue 


A : = 

Fie. 128.—The alimentary and muscular system of Rhynchonella (Hemithyris) psittacea. 
(Hvuxizy). a, mouth; b, cesophagus; ¢, stomach and liver; e, imperforate rectum; n, pyriform 
vesicle; a, pedicle-valve; B, brachial valve. 


for the most part on the dorsal side, in the articulates, and on the 
ventral side in the inarticulates. 


This glandular organ is composed of a varying number of 


cecal tubes terminating in follicles or 
lobules, and discharging into the 
stomach at different points, usually at 


seem to serve in some measure a diges- 
tive function, as-they have been found 
_-to contain the food of the animal; and, 
in Ruynowoneia, to undergo peristal- 
tic contractions of the tube-walls. é 
In a certain series of linguloid genera ,_ 4 
(Lineutors, Lineurasma, TRIMERELLA, : 
etc.) there appears to have been & We. 129.—A portionwjof the liver of 
gradual development of a testaceous Cratia. & hepatic canals; b, canal 
2 ‘ p : of the lobules; c, lobules 
thickening beneath, the insertion of (JouBIN.) 
‘themuscular bands. This thickening or platform becomes slightly 
excavated on its anterior margin in Lrneuxors, more deeply in 
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Lineurasma, while in TrimeRELLA and Drnosouus the platform is 
deeply ‘vaulted. The development of these platform vaults 
does not proceed pari passu on both valves, but 

appears first and is always the deeper on the 
* pedicle-valve. The upper surface of the plat- 
form alwaysremains the area of muscular insertion, 
and it seems highly probable that the vaults have 
been formed by the necessity for the accommo- 
dation of the great hepatic and genital glands ; 
Fie.180.—Rhinobols +1 ove can be little doubt, at least, that when 


Davidsoni. Interior 
of pediclevalve these chambers are fully developed they are occu- 


Seebia! Saree pied by these organs. ‘A similar feature occurs in 
an aboloid genus, LakHMINa, and it is probable that among some 
of the articulate gen- 
wsn era, Where the ante- 
<° rior edge of the mus- 
cular area is conspicu- 
ously elevated (as fre- 
quently in Leptena 
rhomboidalis and 
Productus humer- 
osus) a similar cause 
has been efficient. 
Such structures are 


ses not to be confounded 

Fra. 131.— Cardinal view of an internal cast of the pedicle- yj - . 4 
W > > re 

valve of Productus humerosus; showing the filling of the great ith excavations of 

median cavities or vaults, lying in front of the muscular scars. the valves due to the 


SPAT IPSON:) deposition of shell- 
matterabout the ends of the muscles, leaving the scars of the latter 
deeply sunk, as in many of the Spirifers. (Plates 23-28). 


OrrcuLatory SysTEM. 

The most striking and most distinctly specialized part of the cir- 
culatory system is the series of canals which traverse the mantle, 
lying within the tissue of the mantle itself. These canals consist 
generally of two main trunks diverging from the anterior portion 
of the pervisceral chamber and skirting the margins of the visceral 
area, giving off secondary branches and ramuscules which are 
abundantly multiplied at the margins of the mantle. These pal- 
lial sinuses are frequently so highly developed as to modify the 
inner surfaces of the valves,and traces of them are often retained 
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| pA ies in a3) Ri hag ee Ca HD b 
e latter are fossilized. In Scuizoruoria there a fe 
Ss restricted to the median portion of the val 
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ts, Fie. 133,.—Interior of pedicle-valve of Strophonella colata; showing muscular impressions. ea a 
; : and pallial sinuses. ; “r 


ne branching only at their extremities; in such shells the lateral 
_ expansions of the valvesimust have been nourished by sinuses too 
small to leave their traces on the valves. 


Fic. 134.—Internal cast of brachial valve of Fic. 135,.—Orthis subcarinata. An internal 
Schizophoria impressa. , vascular trunks; cast, showing the pallial sinuses; p, im- 
» o, genital markings. pression of pedicle muscle; a, impression 
: of diduductor muscles; v, vascular sinuses. 

j In Cranta and OrANi@xia the sinuses are broad, digitate and not 
sharply defined, in the one; sinuous and without apparent 


connection with the other. 


Fie. 136.—Crania anomala: showing the vascular and muscular impressions of attached valve. 


(DAVIDSON.) 


ee: In Lancia and its allies there are two main trunks which con- 
verge toward the anterior margin of the valves, and give off not 
a7 - 68 


trunks of the pallial sinuses are the receptacles of a portion of 
the genital organs, but this fact does not interfere with their 
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only an outer but a smaller inner series of branches. The main 


circulatory function. Similar canals traverse the fleshy brachia 
for their entire length. In Liyeura thereare three of these lying 
side by side; one very large and central, a much smaller one at 
the base of the cilia, the third being lacunary and lying in the 
brachial fold. In Oranta and RayNoHONELLA the last- 
mentioned of these is absent. All the vascular sinuses pass into 
the perivisceral chamber and are developed into vescicular 
dilatations at the back of the stomach and elsewhere. These bodies 
are not contractile, and their function is at present unknown 


Fig. 137.—A portion of the circulatory system in Magellania venosa., Above the right is the 
ciliated oral surface (4), the stomach and intestine (j), upon whose dorsal surface is situated 
a central heart (a) sending an aorta (c) to the brachia, and giving off two lateral branches, 
each of which bears a pulsatile sac or subsidiary heart (0). The lateral vessels (d) supply 
the genital gland (/), and terminate (g) within the peripheral lacune (%) lying at the base_of 
the seta> (B) which border the mantle (h). GJ OUBIN.) 


(Huxtry). There is no pulsatile vescicle in the animal which per- 
forms the function of a heart, and circulation seems to be main- 
tained by means of the ciliated tissue with which the sinuses are 
lined, Although there is no communication between these ves- 
sels and the walls of the perivisceral chamber, it is the opimion 
of some authors (Huxtry) that these walls, which are also 
ciliated, contribute to this function. 

In Linguia, Morse has observed the existence of caecal exten- 
sions of the sinuses or ampullw scattered over the inner surface 
of the mantle, which are highly contractile and receive and dis- 
charge the circulating fluid with perfect regularity. 
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As observed by (Exuert, “the body-walls, the oviducts and the: 
genital glands are in direct connection with the blood; and the 
intestine, the muscles and the liver are enveloped by membranes 
so delicate that they can not obstruct the action of the nourishing 
fluid.” . 

Respiration. 

The function of respiration has no special organ or set of 
organs for its performance; it is not localized, but is ‘evidently 
effected wherever the tenuous tissue of the animal with its cireu- 
latory vessels is exposed to the oxygenated water. The mantle 
is principally concerned in this function, and the long spiral 


Fig. 138.— Magellania flavescens; showing the Fig. 1389.— Extremity of the arm of 
brachia. (Davipson.) Crania,. (JOUBIN.) 


brachia undoubtedly contribute, though perhaps not to the extent 
attributed to them by some authors, who have compared them 
to, and regarded them as branchiz or gills. 

The water entering the brachial chamber of the shells is con- 
stantly renewed by the opening and shutting of the valves, and 
perhaps more effectively by the constant play of the cilia with 
which the outer edges of the arms are fringed. 

In this place a brief account of these arms, their variations 
in-form and the nature of their calcified supports will be given. 

Brachia. The brachia are labial appendages taking their 
origin about the oral opening and extending in various graceful 
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curves and spirals into the anterior chamber of the valves. They ~; 
are two in number, one at each side of the mouth. 

These arms are substantially composed of a compact oF 
cartilaginous tissue which is perforated for its entire length by 
several canals, to which-reference has been made in the deserip- 
tion of the circulating apparatus. The outer edge of the arms 
bears the cirri, which are kept in motion partly by muscular 
contraction and partly by the filling and emptying of the. 
brachial canals. At the base of the cirri is a loose membranous 
expansion or flap, known as the brachial fold or lever. 


¥ia. 140.—Transverse section 
of arm of Hemithyris psitta- 
cea, a, b, wall of great ' 
brachial canal; c, grooved Fic. 141.— Transverse section of arm of Lin- 


ridge; d, brachial fold; e, gula anatina, a, central brachial canal; 5 
bases of cirri; f, expanded posterior canal; c, lacunes; d, longitudin 
orifices of cirri, opening muscle; e, brachial fold; f, bases of cirri. 
into canal g. (HANcOcK.) (HANCOCE.) 


In a few of the living genera (Lineuia and RuyncHonELra) and 
in a great number of the extinct forms (Spretrer, Atuyris, Ruyn- 
omosprra, Rarinesquina, etc., etc., and probably Ortuis) the arms 
are coiled in long spiral cones, the extremities of which may be 
directed outward (Srrrirgr, Artayris), inward (RHYNCHONELLA, 
Zyvaosrtra), dorsally, (AtryPa), ventrally (Ampuictina) or the 
spirals may be nearly in a vertical (Cycrospira) or a horizontal 
(Lineura) plane; and the number of revolutions in the spiral 
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In the majority of ote fore (Lioravria, Magerna 
Magaseria, MUnireiptia, Kravssin4, etc., etc.), the arms exten 
forward from the mouth or oral disk to the anterior margin of | 
he valves, recurving toward the mouth, and there forming a_ 
short unpaired spiral in ‘the axial line. While these are the 
principal variations in the arrangement of these Peres a notable 
_ difference is presented by 
; Muearaynis, -Txxorium 
and their allies, in the on 
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- arm to the brachial valve 
by its lower margin. 
-- The area thus inclosed 
by the brachia is fre- . 
quently large (I agathyris ee a er 
cas _ decollata) and it may be expanded oral disk. (WoopwarD.) ae 
‘a divided on its outer margin into three or more deep lobes. a 
Living species whose brachia do not rest upon solid, 
is calcified supports may possess the ability to uncoil and protrude . 
-___ the brachia between the open valves. This has been observed in 


4g 


KK 


Fie. 143.-Crania anomala, with Fic. 144,— Hemithyris psittacea, 
4g arms extended. (DAVIDSON. ) with arm extended, 


Raynononetta (Owen, Morsz), though it is doubtful if it is pos- 
: gible to the animal of Lineuta. In Terebratulina caput-serpentis, 
a which possesses a short, solid brachial support, the animal can 
extend only the outer free margins of the arms and then but for 


a very short distance (Barrer). 
b 67 
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The ability of the brachiopods to form calcareous supports for _ 


the brachia may be regarded as degenerate in living species. 
Among extinct species, especially those belonging to the later 
Palezoic and earlier Mesozoic eras, are to be found delicate and 


often exceedingly complicated supports, which were probably 


continuous with the fleshy arms for the entire extent of the 
latter. In Sprerrer, for example, long spiral cones consisting of 
many revolutions of an exceedingly tenuous calcareous ribbon 
are frequently preserved with the utmost delicacy, and in 


Fra. 145.-Terebratulina Fic. 146.— Spirifer mucronatus. Interior of 


coput-serpentis, with brachial valve, showing spirals. 
arms extended. (Bar- 
REIT.) 


Kaysrrra, Ampnictina and some forms of Aruyris from the St. 
Cassian beds, these spirals are accompanied by an accessory pair, 
making four in all. The mode of union of these parts, their 
attachment to the valves and to the various supporting septa, 
are features of much significance, while the delicacy of such 
structures renders the determination of these points of great 
intricacy and difficulty. 
Such calcareous supports, which in any individual are known 
as the brachiaium, are formed by the interlocking and cementa- 
: tion of the spicules which are disseminatedthrough 
the canals and cirri of the brachia. The recent 
brachio pods possess only simple lamellar exten- 
sions which, in TrereBRATELLA, Macriuanta, Liorny- 
RINA and TEREBRATULINA consist of two lateral 
Y processes. These may be united at their anterior 
Pen orteron extremity (Liornyrina, TEREBRATULINA), or re- 


of brachial valve of r +AY 1] x7 7 
cena sired flexed anteriorly, the union of the branches 


‘, car dinal pro- NC 16 + 2] 
eclat 6: i diel Delng median or posterior (MacELLania, TERE- 


nts. - 
2 aaa 38 Ph. 

In all these cases the simple apparatus corresponds to only a 
portion of the first revolution of the ribbon in SPIRIFER, 


RuyNcHosrira, etc. 
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The size of the spiral cones and their direction varies to a cer- 
tain degree equably with the form of the interior cavity of the 
valves. In species of. Sprrtrer with greatly extended hinge-line 
: the cones are very long and are directed toward the cardinal £4 
=: angles; where the hinge is short (Marrmza) and its lateral angles is 
. rounded the cones are short or placed at oblique angles. In * 
 Merista, Atayris, Ruynonosrira, Meristina, etc., etc., the axis of - | 
- the spirals lies in the greatest transverse diameter of the shell. 

In Arryra the two flattened cones lie side by side, and their 
apices are directed into the cavity of the deep brachial valve. 


Fie. 148.—The brachial supports of Magellania australis. CHANcoCK.) 


The brachial supports are attached to the hinge-plate, or apical 
portion of the brachial valve, by two processes termed crura. 
The precise termination of the crura and the commencement of 
the spiral ribbon is often obscure, but is frequently indicated by 
a sharp angle at the point of union and an abrupt widening of 
the ribbon directly behind it. (Nucreosprra, Raynonosprra.) 
From this the curvature of the ribbon is downward into the 
cavity of the brachial valve, and the extensions of the ribbon for 
the first one-half revolution are termed the primary lamelle. 

In Srreirer the crura are very long, the bases of the spiral cones 
in this genus being small and situated well forward. The pri- 
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mary lamella are usually broader and stronger than the remain- . 


der of the coil and may be preserved in the fossil state when the 
restislost. These lamella, near the middle of their length, give off 
a pair of simple laminar processes which extend upward between. 
the bases of the cones, and usually unite. When these processes 
thus unite the body formed is termed the jugum,; * when they do 


Fic. 149,— Diagram of loop and spiral Athyris; 2, spiral; a, primary lamelle; a, secondary 
lamella; a‘’, umbonal blades; ¢, crura; 1, jugum; e, lateral branches of jugum; s, saddle; 
m, fimbriated extremity; ¢, stem of jugum; /, branches of jugum; b, intercalary lamellz ; 
n, fimbrise on outer edges of spiral. 

not unite, as in Spretsr, they may be called the jugal processes. 

The function of this jugum is, unquestionably, in part to 
strengthen the entire apparatus and resist the strains to which 


$ 
i 
hive 
Fia. 150.— Zygospira modesta. The 
brachidium exposed by the removal Fie, 151.—Jugum of Trematospira 
of the brachial valve, showing the nuultistriata, attached to a por- 
jugum. tion of the primary lamellz. 


the cones are exposed from gravitation and other causes. It is 
therefore remarkable that SprrireR, in which the cones reach 


*This organ has usually been termed the loop, but the use of this term among the brachiopods 
with calcified spirals causes obseurity and confusion, as the word was originally applied to the 
entire brachial support in the terebratuloids, and it must continue to be used with this meaning 
while the relations of the true loop to the jugum of spire-bearing shells is that of a whole to a 


part. 
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their greatest development, is always devoid of this support, and Bir: | 
equally noteworthy that this genus, which seems poorly adjusted 
against such strains when compared with other spire-bearing 


Fie. 152.—Jugum of Meristella arcuata. Fi, 153.— Jugum of Nueleospira ventricosa, 


genera, should have maintained so long and so prolific a develop- 


ment without variation in this respect. 
The jugum does not end at the point of union of the} two 


lateral. jugal processes, but is more or less continued, in its 


Fria. 154.— Jugum of Athyris vittata, 


simplest form, into a short, straight stem, inclined backward and 
terminating inanacute angle (Rerzta, Ruynowospira, WHITFIELD- 


Brachial apparatus of Bifida lepida. 


Fig. 155.— Longitudinal section. Fie. 156,—Transverse section. 


gLLA); in Brrrpa this stem is long and extends to the inner 
surface of the pedicle-valve where its extremity is inserted into 
In Evmerria and Meristina the 


a deep groove in the shell. 
71 


Bs Ke “extromity of iiesetane Fe Litres praia miaed proqueca ee . 
not extend se ee the ends of the crura; while in bee | 


_ Fie. 157.— Jugum of Athyris spiriferoides. . Fig. 158.—Jugum of Eumetria Verneuiliana. 4 ; 


| TETRACTINELLA and Ampxirometia they are continued backward 
| between the primary and secondary lamell for about one fourth 


— +) 


Fic, 159.— Loop of Tetractinella. (Brrrner.) Fie. 160.— Loop of Amphitomella. (BITTNER.) 


of a revolution. In Pexipena the intercalary lamelle are still 
longer; in Amparrometta, Kayserta and Ampuiciina they are 


Fie. 161.—Loop of Pewidella. (Brrrner.) Fie. 162.— Loop of Diplospirella. (BiTTNER.) 


continued for the entire length of the spiral cones thus making a 
double spiral on each side. In Merisra and Meristeria the 
72 
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divisions of the stem of the jugum, or intercalary lamelle, are 
short, recurving and joining the lateral processes near their, 
mnion. ~~ 

This place of union of the lateral branches of the jugum is 
frequently somewhat thickened and expanded (Rurzia, Rayncwo- 
serra, Uncrres)and in Aruynis itis a broad, saddle-shaped structure. 


Wie. 168.— Brachial apparatus of Koninckina, showing the double spirals. (BiTTNER.) 
In the last genus the posterior margin of this saddle is sometimes 


fimbriated, and not infrequently similar fimbriz or spinules are 
retained on the outer posterior edges of the primary and second- 


Fia. 164,— Loop and spiral of Uncites Fic. 165.— Portion of spiral of Spiriferina rostrata 
gryphus. (DAVIDsON.) showing the fimbriz on the outer margins of the 
eoils. (DAvIDsoNn.) 

ary lamelle; these have also been observed in Arrypa, AMBo- 
OOELIA, Dayra, etc. These spinules undoubtedly result from the 

network of spicules deposited in the cirri of the brachia. 
‘The jugum is often in close relation with the median septum 
of the brachial valve. Perhaps in no case among the spire- 
bearing species is there an actual union of these parts, such as 
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Peer” to the pele of the jugum that but a very slight depression of d 


Fie. 166.— Brachial apparatus of Zygospira modesta, showing the variation in the position of 


the jugum, 


entire brachial apparatus would cause it to rest upon the septum 
and thus secure an efficient support. Whether this septum has 
been at all concerned in the modifications to which the spirals 


Fia. 167,— Jugal processes of an adult Atrypa reticularis. 


have been subjected in growth has yet to be determined. In 

genera, where the spirals are convergent rather than divergent, 

Avrypa, Zy@osrrra, Grassta ete., the jugum is always simple in 
"4 
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its structure. Arrypa, with its spirals directed upward into the 
cavity of the brachial valve, has its jugum situated posteriorly 
and is composed of two lateral branches directed anteriorly, and 
slightly upward in the middle. In early growth-stages this is a 


Fic, 168.— Brachidium of Glassia obovatu, showing the posterior position of the loop. 
(DAVIDSON. ) 


continuous band, but in mature or senile conditions of growth it 
becomes divided in the middle (probably from the lateral strains 
to which it is subjected) and the extremities of the jugal processes 
become much thickened. In Grassta the spirals have their apices 


Fra. 169.— Brachial valve of Fiq. 170.— Terebratella dorsata. 7, foramen; 0, deltidial 
Megerlia truncata. plates; c’, cardinal process; hi, hinge-plate; J, septum ; 
g, loop; 1, septum. (DAVIDSON. ) g, brachiat supports. (SusEss.) 


at the center of the internal cavity and their bases at the sides ; 

the jugum is a short posterior transverse band. In Zyqosprra 

the variation in the position of the jugum in a given species 

(e. g., Z. modesta) is remarkable, it being sometimes posterior, at 
6) 
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others median, and again anterior, curving forward in the first 
case and backward in the last. 


In the non-spiriferous brachiopods, or those in which the | 
brachial apparatus is abbreviated, we usually find a simple repre- — 


sentation of the primary lamella and the jugum which may be 
variously complicated with the median septum of the brachial 
valve. In this group the entire calcified apparatus is termed the 
loop, which is typically composed of two long or short primary 
or descending lamelle which may recurve more or less profoundly 
at their anterior extremity (ascending lamelle,) and unite in a 
transverse band. This last is the homologue of the jugum. In 
TEREBRATELLA, TeREBRATALIA, MiintreLpTia, IsmEnta, and some 
other genera, the descending lamellz are united to the median sep- 


Fie. 171.— Terebratalia dorsata, CWoopwarp,) Fi. 172.— Magasella Cumingi. (Davipson.) 


tum by a dorsal band, which is a residuum resulting from progress- 
ive resorption of the calcareous parts, and wholly disappears in 
more advanced forms, such as Magellania venosa. In typical forms 
of Macrtianta the septum also has disappeared and the loop in the 
adult condition is without any evidence of former connection with 
the valve, except at the hinge-plate. A corresponding adult con- 
dition is found in the paleeozoic genera CryPTONELLA, MEGALANTERIS 
Dietasma, etc. In CenrroneLia and RensseLarria the primary 
lamellz simply unite at their anterior extremities without reflec- 
tion, the apparatus here being expanded into a triangular plate. 
A somewhat similar arrangement is seen in Maeas and Praripra, 
while in Bovcwarpis, Kravssina, little is left of the brachial sup- 
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ports but the median septum and the portions | of 
attached to its anterior extremity. 


ee: 


Fic. 173.— Kraussina rubra. n, fora- 

_ men; he,’ eardinal process; a, 6b, adduc- 
tors; p, pallial sinuses; g, brachial sup- 
ports; 7, septum. (@avinson.) 


. Fie. 174 — Magas pumilus, b, 
median septum; g, brachialsup- 
ports. (DAvIDsoN.) 


Of Paleozoic genera Trormoteprus alone has afforded evidence 
of actual connection in the mature state of the descending lamelle 


a | 
[ - Fie 175.— Bouchurdia rosea. h, for- Fic. 176. — Brachial valve of 
, Platydia anomioides. g, loop; "ha 


im amen; ab, adductors; e, diductors; /, 
cardinal process; g, brachial supports; median septum. (DAVIDSON.) 
_ 1, septum. 


with the median septum, a condition of the brachial apparatus 
comparable to that of Praripia among living forms. 
In many of the terebratuloids the union 
of the crura and primary lamelle is repre- 
sented by sharp crural angles directed in- 
wardly. In Taorayrin, which has the entire 
supporting apparatus remarkably abbre- 
viated, these angles are conspicuous, while 
in Teresratotina they unite to form a con- 
tinuous band. In the Devonian genus 
SrrincoceP#Atus, the crura are very long, the 
loop absent, and the lamella very broad and i 

Fia. 177. — Muscular and 


ee ; aera vor bi 
situated Just within the ma, gl of the brace ial brachial apparatus of String- 


valve; from it extends a series of filamentous ocephalus Burtini. a, ad- 
processes, which are directed towards, and {uctors: > PEBERLOWS 5 Oy aa 
inal process; d, brachial 


may have been attached to the crura. support. (Homrnes.) 
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‘The species in which the lower surface of the brachia is at — 


Fie. 178. — Megathyris decollata. n, 
foramen; 0, deltidial plates; g, crura; - 
], lobed extension of brachial supports: Fie. 179. — Cistella neapoli 
(BRONN.) ; tana. Interior of brachia- 

valve. (WoopwaRD.) : 
to the mantle, have a sim- 
ple vertical lamella (C1s- 
TELLA), Which may be 
lobed (Mreatuyris, Bac- 


TRYNIUM, EUDESELLA,DAy- 


cIDIUM, THECIDELLA, Laca- 
ZELLA, etc., the defini- 
tion of the lamella is ob- 


Fe. 180,— Interior of brachial and pedicle valves of The Scured, the spicular net- 
cidium radiatum. o/, deltidium; kk’, teeth; ab, adductors ; : 
e’, diductors; h, cardinal process; i’, cardinal plate; g, work being loose and 


brachial supports. (SuEss.) sponge-like. The brachio- 
pods which were not possessed of elaborate brachial supports may 
have long calcareous crura, as in Rayncuonexza and its allies, or 
even these may be wanting, as in SrRopHOMENA, PLECTAMBONITES and 
Propuctus. Such shells, 
however, sometimes retain 
grooved impressions made 
by the spiral arms upon the 
inner surface of the valves 
(DavipsoniA, RAFINESQUINA) 
In Cronerss and Propvotus 
there are two divergent 
impressions on the brachial 
valve, which are commonly 
known as the reniform 


Fig. 181.— The interior of the pedicle-valve of Rajin- markings and these are 
esquina Jukesi, showing the impression of the spiral ? 


arms, (DAVIDSON.) generally regarded as due 
to the brachia, though their precise relation to these organs has 
not been satisfactorily explained. 
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, Upon the mode of development and growth of the brachia and, ¥ 
supporting apparatus some important observations have been = 

. k 
? made. y, 


_ 
_ Morse has shown that in early stages of TEREBRATULINA the Pr 
arms are simple or double horse-shoeshaped processes, quite like 


Rhynchospira (Homeeospira) evax, 
Fre. 182.—The mature condition of the brachidium. 
Fig. 183 — The brachidium ina very early stage of growth; in this figure the form of the 
jugum is wholly constructive. (BeEcHER and CLARKE.) ¢ j 
the lophophore of the Bryozoa. The same author also demon- 


strates that the formation of the crura and brachial supports is a 


*Meristina Maria. 


Fie. 184—The brachidium in a very | FiG, 185, — The brachidium in a young shell, show- 
early condition of growth; showing the lax ing a distortion in one of the spirals caused by an 


revolutions of the ribbon and the depressed obstruction to the ele a growth on one side of 
spiral cones. the valves, which has apparently produced no dis- 
. turbance of function in the brachia. 


gradual and permanent accretion, growth taking place on both 
sides until union is effected and the support thus completed. 
: 79 
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Among the spire-bearing forms it has been shown that in the © 


young of Rhynchospira (Homaospura) evax the ribbon is very 
slender and makes but a few and very lax revolutions. The 
same fact is evident in the young of Meristina Maria (as shown 
in the accompanying figures), where the revolutions are few and 
the spiral cones depressed. The growth of these solid bodies and 
the increase in number of the revolutions could be effected only 
by constant resorption and redeposition of the spicular caleareous 
secretions from the brachia. | 

Kovateyski, Frieix, Drstonecnames, (EntEert, Burcuer and 
others have given accounts of the development-of the brachia in 
Cisreiia and some of the higher genera of the Terebratellade (Turx- 
BRATELLA, Macentanta, MacanpreviA, Darina, TEREBRATALIA). 
In the early stages of such shells the brachia have the form of a 
circlet, extending forward from about the mouth, bearing a few 
tentacles or cirri, which are directed inwards. This condition is 
comparable to the adult condition in Gwynra and has therefore 
been termed 'the gwyniform stage. By the development of a 
median septum in a succeeding stage of growth this circlet 
becomes inflected medially and the resultant condition is that of 
the adult Orsrenia (cistelliform stage).' With the further growth 
of the septum and the development of its lateral processes the 
brachia gradually take on the form of the mature Puarrpr1a 
(platidiform stage), the cirri finally becoming everted, and the 
median unpaired arm resulting from the continued growth of the 
basal cartilage and the multiplication of the cirri at the distal 
extremities of the brachia. 

These developmental stages are still more clearly exemplified 
in the formation of the loop or caleareous supports. Among the 
Terebratellide there is one group of boreal forms (Dallinine) 
and one also of austral forms (J/agellanine), all agreeing in 
having the loop, in its final condition, composed of long descending 
and ascending branches in no connection with the median septum. 
In the boreal forms (Macanpreyia, Datiina) the development of 
the loop has passed through a series of stages corresponding succes- 
sively with the adult condition in Piatipia, Ismenta, MUBLFELDTIA 
and Trrepraratta, while in the austral group (Mageiianta) the 
preliminary stages are reproduced in the adult Kraussrna, Bou- 
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omarpiA, Mxcrrima, Macas, Macaserna and TEREBRATELLA, ae | 


successively. The larval conditions of the terminal members of = = 
both series are similar to the adult condition of the simplest 
members of the family, Cisrerna and Gwyn. 

Thus similar resultants have ensued in this family by progres- 
sive growth and resorption of the brachial supports through 4 
quite dissimilar lines of development.* 

From the study of young stages in a Carboniferous species, 
Dielasma turgida, a terebratuloid with short, recurved loop, and 
in the Silurian species, Zygospira recurvi- ; 
rostra, aspire-bearing shell with introverted 
cones, it has been demonstrated} that in 
the earliest observed conditions of both, 
the brachidium consists simply of the two 
lateral or descending, lamelle, united in , 
front, forming an expanded triangular plate 
like that in Oxnrronerta and Renssz- 


a eee : } £ / Fre 186.— Dielasma elonga- 
Resorption of the anterior portion of this twm. 7, foramen; J, jugal pro- 


plate gradually produces the ascending pap MERE ASS 
and transverse lamellae of Dienasma and 

the jugum of Zyeosprra; parts which are thus seen ‘to be 
alike in origin and function. With Drenasma the process here 
ceases, but in Zycosprra there is a continuation of the lamelle 
earried forward from the ante-lateral angles of the loop, which, 
with growth takes on the spiral form of the mature brachia. 
The inference from this evidence is that the CENTRONELLA-loop 1s 
of the simplest type; anything more elementary would repre- 
sent the condition of the descrete crural processes in Ruayn- 
cHoneLLA. The recurved loop of the 
terebratelloids is a more advanced 
condition of this organ, while the spiral 
brachidium, attained so abundantly and 
with such diversity, during Paleozoic 


Fic. 187.— Rhynchotreta cuneata ; “ é A 
shigiue Pre eal peeantos. and early Mesozoic time, represents its 


most elaborate development. 


TST ee 


.* 


*These interesting facts have been established by the investigations of Fries, CGUBLERT, 


FIscHeEr and C. E, BEECHER. 
+BarcHEeR and ScHUCHERT; 
VIII, 1893. 
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Tux Nervous System. a. 


The nerve-collar surrounding the oesophagus constitutes the S | 
principal, nerve mass in the Brachiopoda. In the articulate ie 
species there is a large ganglion (subcesophagian) on one side of 


Fie, 188,— Gisophageal ganglion of Magellania cranium. 
: CHANcOOR.) 


the cesophagus, connected by fine lateral commissures with a 


oo a smaller ganglion on the 
TR opposite side. In the inar- 


ticulates (Lineuta, CRANTA) 
so far as ascertained, the 
upper and lower ganglia 
are not so well developed, 
Fic. 189.— Nervous system of Crania, a, cesopha- the nerve-ring being of more 


gus in section; ¢, collar; a, cerebroid ganglion; n, equal size throughout. 
brachial nerve; e, subcesophageal ganglion; g, inferior = 
nerve; p, dorsal pallial nerve; p, ventral pallial nerve; From the swellings of the 


m, nerve of muscles. Govss) esophageal rings, nerve- 
fibers are given off to the brachia, muscles, and the two lobes of 
the mantle. It would appear that the nervous system as a whole 
is more highly developed in the articulate than in the inarticulate 
brachiopods. It has not been demonstrated that the adult 
82 


s any organs of special sense, 
sveral genera, bodies believed to perform s 
been observed. Mitte ~ 


ooxs has shown the existence of anauditory organ in Lingula, 
similar to that of the lamellibranchs, viz.: a pair of otocysts con-— 

g vibratile otoliths, which are situatedclose to the nerve 
ollar. : ae et 
Similar structures were observed in Drscrntsca by Moturr.- 
The very young of Tuxorprum, O1sretia and Discrnisca beartwoor 
four minute pigment spots on the cephalic segment, which are — 
‘believed to be organs of vision. All trace of these sense organs: 


is resorbed in later Browth, 60s naa 


oy 
i ae 


Tar Repropouctivy System. 


It has already been observed that the brachiopods, so far as 
known, not only reproduce by ova, but are also dicecious. It is y 
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Fie. 190.— Oviduct of Hemithyris psittacea, Fie. 191.— Fragment of ovary 
a, laminated portion; 6, tubular portion; of CRANIA. (CJOUBIN.) 
¢, wrinkles of lining membrane; d, external 
opening; e, vescicle; f, g, blood-vessels. 
(Hancocg.) : 


‘ 


difficult, however, to distinguish the male from the female animal, 
except upon the approach of fecundity. Then the testes become 
enlarged by the colorless spermatic fluid, and take on a pale hue ; 
on the other hand, as the ovaries of the female become crowded 
83 
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with eggs, the slight color of the latter deepens the tint of the — 


entire organ. 
The location of both male and female reproductive glands is 
fe essentially the same. Generally they are found 
to occupy the main trunks of the vascular 
sinuses though they may extend into the vis- 
ceral chamber, and, in some of the inarticulate 
genera (LINGULA, Disorntsca), be restricted to 
the latter. When in the pallial sinuses, though 


mantle, they frequently leave alobed or pitted 
impression upon the shell, which is retained 
after the shell is fossilized. 

The discharge of the genital pro- 
ducts is effected by two or four tubu- 
lar organs or funnels, which have been 
described by some authors (OWEN) 
as hearts. These trasverse the 
wall of the perivisceral chamber | 
and open outward into the pallial 
; cavity. Their inner openings are | 
Ee tin Bectians. pt large, expanded orifices, abundantly {| | 

ovary of Crania, show. plaited, and separated by a constric- Fie. 193.—Sper- 
fag the susternations On from the narrower part. Ova pacenaseyick, 
development. have beenseen to pass through these enlarged. 

Cnancage organs (Moxrsg) to which they are hea 
drawn by the action of the cilia covering their surface. 
Huxury considers that these funnels also subserve the function 
of renal organs and that they are homologous to the organs of 
Bojanus in the mollusca, and to the segmental organs of the 
annelids. 

It is generally believed that fecundation takes place after the 
discharge of the eggs into the pallial chamber or into the sea 
water, An interesting condition of fecundation occurs in Laca- 
weLtaA and Cirstetia, which compels the conclusion that the 
spermatozoids have penetrated from without into the visceral 
chamber and there fertilized the eggs. 

A fold is formed by an expansion of the mantle, which incloses 
a number of fertilized eggs, attached to two very large brachial 
84 


attached to the upper and inner wall of the © 
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cirri, and while in this condition the segmentation of the embryo 
is effected. It is not known at precisely 
what stage of development ‘these embryos 
are set free from the 
suspensory cirri and 
emitted intu the outer 
chamber of the valves. 
In a specimen of & 
Lingula lamellata® 
from Upper Silurian, 
of Hamilton, Ontario, 
the pallial cavity has | 
been found filled with wit) 
ova; and CEBLERT Cites py¢, 195-wmbyrv-pouch of Laca- 
a specimen of Srrinco- *¢lla partly broken, eepoHne 
cmpHALus (Middle De- SO a eae 
vonian) in whose cilia, (LACAZE-DUTHIERS.) 
valves were found a number of embryo 
shells, which 
would indi- 
cate that de- 
velopment 
had taken! 
place in this 
chamber. An 
accelerated 


Fye-194—Transverse section of oy owth of the Fie. 196—T wo embryos of Lacazella attached 


mantle of Magellania aus- 5 
tralis. a, pallial sinus; }, reproducti ve to the suspensory cilia, (LAcazn-DUTHIERS ) 


genital organ; ¢ pallial organs and the perfection of their function 

lacunes; d, bases of pallial , " : ¢ ‘ 

caeca, (HANCOCK.) is shown in certain species of THREBRATELLA, 
which are capable of reproduction during the adolescent maga- 
diform and magaselliform stages, thus perpetuating a more 
primitive race which does not attain the characters of the adult 


TEREBRATELLA. 


DEVELOPMENT.* 
From the fertilization of the ovwm to that stage which may be 
regarded as terminating the embryonic period, the developing 
brachiopod passes through the conditions of 


* Our knowledge of the embryogeny of the living brachiopods is due to OweEN, HAncoox, 
Davipson, Morse, KovALEVsEI, LLACGAZE-DUTHIERS, MULLER, SHIPLEY and Broogs, and is pretty 
much restricted to the genera TEREBRATULINA, LIOTHYRINA, CISTELLA, LACAZELLA and GLOTTIDIA. 
The most important contributions upon the morphogeny of the brachiopod shell, are those of 
OC. EK. BrEcHER. 
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(1) Protembryo; unsegmented and segmented stages, before 


the formation of a primary internal cavity (blastula or segmenta- 
tion cavity); | 

(2) Mesembryo or blastophere; a multisegmented body with an 
internal cavity (blastula cavity) ;. 

(3) Metembryo or gastrula; a concavo-convex body consisting 
of two layers formed either by the invagination of the blastula 
or by the duplication of its cell-layers; 

(4) Neoembryo; the condition of primary division into a 
cephalic, caudal, and subsequently a thoracic lobe, with pos- 
teriorly directed mantle and bundles of thoracic sete. 


Fra, 197.—Terebratu- Fie. 198.— Terebratulina. Segmented 
lina. First ciliated embryos. (\forsz.) 
stage. (Vorsz.) 


(5) Typembryo ; in which the mantle lobes have inverted and 
are folded over the cephalic lobe; 

(6) Phylembryo; the state in which the characters of the. 
brachiopod-type are defined. 

When-the egg becomes fertilized it may either remain attached 
to the mother and pass its early segmented stages in that con- 
dition, as in Lacazuwiia, or it may be set free into the pallial 
chamber or into the sea-water. Some such ova develop cilia be- 


SB Db 


Fia. 199.—Terebratulina. Embryos attached by the caudal segment and showing the gradual 
inclosure of the cephalic segment by the lobes of the mantle, (Morsz.) 


fore segmentation (T«RepratTuLina) and are thus free swimmers; 
others evidently have tio means of locomotion. Where the cilia 
86 


1 in the unsegmented condition they are ret 
plastula and gastrula stages. With the completion — 
~ of the primary segmentation and the for-— 
mation of the segmentation cavity or 
archenteron, follows the division of the = 
embryo into a cephalic and caudal lobe, ae 
and the formation of two lateral diver- ~ 
-ticula from the segmentation cavity. This 
is the primary cephalula stage of the 
neoembryo, which becomes completed — 
/ by the development of a third, a~median " 
Siwy 25; or thoracic lobe, from which four. 
‘Fie. 200.— Terebratulina; a very bundles of long sete are extended , 
aoe aie totes uaa thea, Posteriorly beyond the caudal lobe 
ductor muscles. x20(Monsz). (Cisteua). The cephalic and caudal 
lobes are cilated but the median lobe is not. At. the 2 
same time a single pair of pigment-dots or eyes devel-' 
oped on the cephalic segment. In a later condition a 
second pair of eye spots appears, the ‘thoracic or median 
lobe becomes elongated and its outer layer | 
- (mantle) differentiated from the body of 
the lobe. During this stage the embryo 
may become attached by its caudal segment 
or pedicle (Tsresraturina). The two divi- 
sions or lappets of the mantle, which in 
the last stage embraced the thoracic lobe 
are now inverted or revolved upon their 
basis of attachment, until ‘they gradually 
-~ inelose the cephalic lobe, and their margins, 
with the bundles of sets, are directed ante- pre, 201,— Terebratulina; a 
_ riorly instead of posteriorly. This initiates young shell having the 
; punctze developed. x 20 
the typembryo stage. : Gheneeis 
At this time Cisrutia becomes attached by its caudal segment 
though the pedicle in Grorripra is not as yet developed. 
The cephalic lobe now rapidly becomes diminished in size. 
The digestive tube had already been formed by the tubular 
; enfolding of the walls of this lobe. The muscles in CisTELLA 
are now in four pairs, two of which extend from the walls of 
the digestive cavity to the bases of the marginal sete; these 
afterward become the adductor muscles of the adult animal. 
87 
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Fie. 202.— Embryonic stages of Glottidia Audebarti. A, Dorsal view of the youngest embryo 
observed; B, Dorsal view of_a somewhat older embryo; C, Ventral view of an individual ‘ 
soon after becoming sedentary; a, hinge-teeth of brachial valve; b, hinge-teeth of pedicle- t 
valye; c, semicircular plate of brachial valve; d, median tentacle; f, parietal bands; g, body : 
eavity; h, liver; k, hepatic chamber of stomach; 1, intestinal chamber of stomach; m, intestine; 
m, anus; 0, mouth; p, muscles; g, lophophore; r, posterior unpaired muscle; s, pedicle; 
v, pallial sinus; w, its opening into the body cavity; nu, edge of larval shell. (BRooKS.) 

* pedicle-muscles. The fourth pair extends 
from the dorsal to the ventral wall of the 
body, just behind the digestive cavity; 
this becomes the diductor muscles. There 
is a fifth pair of dorsal pedicle-muscles in 
LIorHYRINA. | 

Following this condition the four bundles 
of setae are lost, the eye spots disappear, 
the digestive tube and stomach become well 
defined, the cilia of the brachia or lopho- 
phore appear, and the valves of the shell, 
which before had been simple plates upon 
the’ surface of the mantle lobes, come 
into contact about their lateral and 
anterior margins. The animal has now 


Fig. 28 — Dingrammatie es on ne aa etens, a ae 
gong, Of Ge Bo at ee er 
valves a umbondl muscle; the adult condition consists in the per- 
lophophore;, ganglion; fecting of the details now outlined in the 
(BRooKs.) , embryo. 
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The Development of the Shell. 

There are at least two types of shell development among the 
articulate brachiopods. One of these is exemplified by Tuxcrrum, 
which has been shown by Brrcuzr to be a living representative of 
the extinct palsozoic group provided with a deltidium formed 
of asingle plate or sheath ; like SrropHomENA and its allies. (Plate 


Fre. 204, Fia. 209. 


Fia. 207. Fia. 208. Fie, 210. 


~) 


a 


oo \ 


Thecidium (Lacazella) mediterraneum. 


i 
) 


Fie. 204,— Cephalula, dorsal side; showing below, the cephalic segment with eye-spots, and on 


the upper segment the dorsal shell-plate. 
Fra. 205.— Dorso-ventral longitudinal section of cephalula; below is the cephalic segment, at the 
right the dorsal mantle lobe, the thickened line on its inner margin representing the beginning 
of the dorsal valve, and the similar line on the adjoining side of the body the incipient 


deltidium. 

Fra. 206.—A later growth stage (typembry0), 
The body shell plate is seen in theupper part of the figure. 

Fic. 207,— Dorso-ventral longitudinal section of the preceding; showing the inversion of both 
mantle lobes. ~The relations of the dorsal and body ( deltidium) plates are shown by the heavy 
lines_at the right. The ventral plate is also seen on the lobe at the left. 

Fig. 208.— Profile of a very young specimen of Leptena rhomboidalis oriented to correspond 


with the foregoing figures. 
Fies. 209, 210.— Views of advlt Thecidium 
(BEECHER; figs. 904-207, adapted from KovaALEVSEI.) 


in which the mantle lobes have turned downward. 


(Lacazella) mediterraneum similarly placed. 


16, Figs. 1-18.) The other is represented by C1sreLi, which typifies 
the group bearing discrete deltidial plates. In both of these, the 
first traces of the shell are found in the neoembryo. In the 
-cephalula stage of 7 hecidium (Lacazella) mediterraneum the dor- 
sal lobe of the mantle develops more rapidly than the ventral, 
and its inner surface bears a flat shell-plate. A similar plate is 
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developed on the body of the thoracic lobe covered by this por- 
tion of the mantle. «Subsequently, during the neoembryonic 
period, a shell-plate is also formed on the inner surface. of the 
ventral lobe of the mantle. By the inversion of the mantle- 
lobes, these plates formed on their inner surfaces, become external 
and inclose the cephalic lobe. Their attached or inner edges, 


Fig. 211. Fia. 213. Fia. 215. 


Fia. 212. : Fra. 214, Fie, 216, 


Cistella neapolitana. 


Fig. 211.— The completed cephalula stage; the ventral and dorsal mantle lobes are at the right 
and left respectively. 

Fia, 212.— Longitudinal section of the same; the shell secreting surfaces are represented by 
heavy lines. 

Fig. 213.— Typembryo; the larva after the inversion of the mantle lobes. 

Fia, 214.— Longitudinal section based on the preceding. The shell bearing surface of the mantle 
lobes are now on the outside of the animal, the large pedicle extending downward. 

Fias. 215 and 216.— Dorsal and profile views of a very young shell; showing the large posterior 
opening between the valves and the thick pedicle. (Bmxcner, adapted from KovaLEvskr 
and SHIPLEY.) 


though separated by the entire width of the thoracic segment, 
make the hinge-line. The body-plate is now in contact with the 
dorsal-plate or valve at its inner edge, but does not touch the 
ventral valve, the two latter being separated by the width of the 
caudal lobe or pedicle. This body-plate, or third valve, is 
the incipient deltidiwm. Subsequently, by lateral extension, the 
dorsal and ventral valves come into contact at their cardinal 
90 


2 le antl eles htt Pascoe oaheMaels coef a. 


e. The union of the three shell-plates in the phy 
‘the completed embryonic shell or protegulum. — 


= 7 ‘ 


; CistExra, and presumably, in all articulate brachiopo 


y deltidial plates, the mode of development of the sh 


1@. 217.— Dethyrium of _ Fie. 218.—The same at Fig. 219—The same at 
young Rhynchonella a later stage with two : -completedgrowthofthe = 
without deltidial plates. triangular deltidial Sed 
‘ plates. 


Fies. 220 and 221.— Dorsal and profile views of Magellania, flavescens, showing 
i deltidial plates and pedicle. 


y 


; am z Fie. 222,— Dorsal view of the umbonal por- Fig. 228.— Similar preparation of Magellania 


‘tion of an adult Terebratulina septen- flavescens; showing the complete envelop- | 
____ trionalis with the shell removed by acid; ment of the base of the pedicle by secondary 
(ree _showing” Slight secondary extensions of expansions of the ventral mantle which have ‘ 
= “the central mantle around the pedicle, formed the deltidial plates, as shown in 
small deltidial plates only, being secreted fig. 220. (After BEECHER.) 
in this species. : 


is quite different. The ventral lobe of the mantle is here the 

longer, and no body-plate is formed on either side of the thoracic 

lobe. When, therefore, the mantle lobes are reversed and the 

valves come into contact about their peripheries and at the cardinal 

extremities, the caudal lobe, or pedicle, occupies all the space 

‘between the posterior margins of the valves. The large, 
a 91 
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triangular, unclosed fissure thus formed, persists throughout early —— 
post-embryonic growth-stages. It has already been observed 
that the period at which deltidial plates begin to appear, and the — 
degree of development which they attain in this group, varies — 
with the species. Thus in most formsof Rayncnosprra and In ~ 
Meristina Maria they are completed at an early adolescent 
stage, while in Meristina rectirostra, they are in a primary con- 
dition of development at maturity, and the pedicle is at no time 
~ restricted to a foramen. 

In Macetianta when the deltidial plates begin to develop, it 

has been found that they are secreted by secondary extensions 
of the ventral mantle from along the margins of the deltidium, 
these laminar processes beginning at the cardinal margin and 
meeting though not uniting along an axial line. (BEEcHER.) 

It is therefore to be concluded that the deltidial plates are of 
post-embryonic or secondary growth and that the absence of the 
body-plate or deltidium in the embryo of Orsrex1a is to be regarded 
as an instance of acceleration of development in which this 
primary phase has been omitted. 

There is a difference in the intimate structure of the deltidium 
and deltidial plates, in punctate shells; the former being devel- 
oped from the body of the thoracic lobe and not from the mantle, 
and has no puncte ; the latter, originating from the mantle, are 
perforated by its cecal extensions. 


Orbiculoidea minuta, 

Three growth stages; showing the change from the paterina-stage with transverse cardinal 
margin, to the circular outline of the adult. Fig. 224 x 36; fig. 225 x 16; fig. 226 x 10; figs. 224 
and 225 show the form of the protoconch. (BEECHER. ) 

In many of the brachiopoda the proteguluwm or embryo shell is 
retained throughout later growth stages. This is true where the 
apices of the valves have not become greatly modified by the 
encroachment of the pedicle. Its valves are subsemicircular and 
smooth, the hinge-line straight and its general form exemplified 
in the adult condition of the primordial genus Parmxina. 
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. Post-empryonio STAGES. 
With the completion of the protegulum and the incipient 


‘development of the lophophore, the embryonic condition of 


brachiopod may be regarded as closed. The subsequent periods 
in the life of the animal may be divided into (qa) the infantile ; 
(6) the adolescent ; (c) the adult ; (¢) the senile. 

During the infantile condition, additions made to the protegu- 
lum usually modified the outline of the shell, and bear only 
the concentric lines upon the surface. The cecal perforations of 
the shell appear at this period (TeREBRraTu- & 
uma). The animal is usually attached by 
its pedicle, but in Guorrmra this organ is 
nos yet protruded from between the valves. 
In the adolescent period the shell takes 
on the normal outline of the species, and 
surface plications and other external orna- 
ment and configuration now make their 
appearance. The lobes of the lophophore 
become developed, the digestive tract 
extended and completed, and, in GLot- 
srpia, the pedicle is protruded and highly 
developed. After passing the period of 
maturity, the senile shell undergoes yari- 
ous changes. Callosities and deposits of 
adventitious calcareous matter are formed Were 
about the internal processes ; the valves alae 
are thickened instead of being increased 
in diameter, the characteristic ornamenta- 
tion of the shell may be temporarily or per- 
manently lost, and the surface become 
smooth. Growth in this period of decline 
‘< reversional, manifesting a resumption of parca pee Dae 
infantile characters. Hyatt has defined sete and puncte developed. 
two stages of senile growth; one prelimi- “ Ya anid 
nary or progressional, that in which the characters of maturity 
are disappearing in the reverse order of their appearance; the 
other, extreme or final, when the shell has finally reverted to 
its own condition during the infantile period. 

A chapter on CLASSIFICATION will follow the discussions of the 


genera. 
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THE GENERA OF THE BRACHIOPODA. 


I. 
BRACHIOPODA INARTICULATA. - 
Valwes inarticulated; intestine terminating in an anus on one side 
of the body; shell substance largely phosphatic. 

The foregoing characters bring into association a well defined 
assemblage of these organisms, but, while generally applicable 
throughout the group in expressing the fundamental distinctions 
from the more abundantly developed Bracuiopopa ARTICULATA, 
there often appear, in forms which can not be separated frem 
such association, tendencies to transgress these limitations in 
various directions. For example, articulation of the valves was 
approached, if not effected, in the linguloid Barrorsenza, in 
SponpYLogo.us, and, perhaps also, in Neosotvs and TRmeRe.ia. 
In Cranta, according to the determination of J ouBrn, the anus 
opens in the median line of the body; and in various genera, 
Cranit4, Pxorrpors, TrimeRei.a, etc., there is evidence that the 
substance of the shell was essentially, or altogether calcareous. 

For this division of the Brachiopoda it seems preferable to 
adopt Professor Huxiry’s term, Inarticuava, as having the 
advantage of euphony and simplicity. Other writers have made 
use of terms with different significations, all having precisely the 
same scope. Professor Owen, in 1858, proposed the term Lyopo- 
MATA (46w and zdz2), essentially the Greek equivalent of Inarrzov- 
LATA, and of Bronn’s Ecarpines. The last named author also 
suggested the term Preuropyera, derived from the lateral position 
of the intestinal perforation; while Krne’s term, TRETENTERATA, 
indicates that the existence of an anus is to be regarded as the 
essential character. 


Lingula, Bruguiére. 1789. 
(Plate 1, Figs. 1-9). 

Shells sub-equivalve; elongate-ovate, sub-quadraté or sub-tri- 
angular in outline; broad over the pallial region, cardinal slopes 
more or less conspicuous; slightly gaping at both extremities, 
Brachial valve somewhat the shorter, and with a slightly 
thickened hinge-line. Surface of the shell smooth, or concen- 
trically and radiately striated. Animal attached by a long, mus- 
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‘The pe 
tinct cardinal shelf or area, divided 
_ longitudinally by a depression widen- 
ing from the apex anteriorly, and <A _LRWES 
termed by Kine the “deltidium.” io Se. Tape Gt ee 
This, according to Professor Kine, jg area of pedicle-valve, after Kine. a, ti 
f 4 deltidium; b, deltidial ridges; ¢, delti- 
. usually not well developed, and in dial callosities; d, areal borders. RAE 
the average specimens of L. anatina found in museum collections, 
_ appears to be partially or quite wanting, from accidental causes. ; 
_ The deltidium is bounded at the sides by elevated ridges, which, 
at the anterior ends, are each developed into a small callosity. = 
Muscular impressions numerous, but usually indistinct. In the | 
recent species they are twelve in number upon each valve, and — 
are somewhat unsymmetrical in RR: 
f. -their arrangement. They may 
be designated as follows: The 
 wmbonal impressions (g), pro- 
~ duced by a single muscular band 
passing directly across the 
_éavity of the shell near the 
beaks, and by their contraction 
opening the valves; the lateral 
-__ impressions, which are produced 
by three pairs of muscles, the 
anteriors (j) passing from near 
the lateral boundaries of the 
visceral area on the pedicle- 
valve, forward to the anterior 
extremity of this tracton the 
brachial-valve; the middles (h) 
passing in just the opposite di- 
rection, from the anterior region 
of the pedicle-valve to the lat- 
eral-region of the brachial valve ; 
_ the externals (1) passing from the 
ante-lateral region of the pedicle- Fia, 229.— Lingula anatina after Hancock. 
valve to the post-lateral region. p, pedicle; g, umbonal muscle; h, centrals; 
of the brachial valve, these  jmmite 2 ts «haut 
‘muscles serving to move the ~ 9, mouth, 4, alimentary canal; 2, anus. 
valves forward and backward. The central impressions (A) are 
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produced by a single pair of muscles extending across’ the ante- : 


lateral region of the visceral area, and by the contraction of 
these, the valves are closed. The transmedian impressions (?), 
- are made by a triple muscle, one band of. which is on one side 
the visceral area, the other two on the other side, the two lateral 


components crossing each other in passing from the posterior : 


region of the pedicle-valve to the medio-lateral region of the 
opposite valve. By the action of these muscles the animal is 
able to slide apart, laterally, the anterior and posterior extremi- 
ties of its valves. The muscular region in each valve is sur- 
rounded by the parietal bands (6), which leave more or less 
distinct impressions upon the shell x bits 

The anterior internal surface of each valve bears traces of two 
strong pallial sinuses, which nearly meet in the axial line before 
reaching the anterior margin. In front of, and behind these are 
to be seen radiating vascular markings. 

Shell substance composed of alternating lamelle of chitinous 
and calcareous material. 

Type, Lingula anatina, Lamarck. 

Distribution. (Cambrian?) Lower Silurian — Recent (China, 
Japan, Guinea, Australia, Philippines, Sandwich Islands.) The 
genus attained its culmination in the Silurian and Devonian, 
about seventy species being known from the former on the North 
American continent. 

Remarks. There are at present no satisfactory means of sepa- 
rating generically, from the type of the genus, the great majority 
of fossils passing under the name of Lineura. Internal casts 
bearing muscular and pallial impressions quite similar to those of 
recent species have been found in rocks as old as the Lower Silurian 
(Trenton), and whenever traces of such internal markings are pre- 
served, there seems to be little difficulty in reconciling them with 
those of the living shells. Favorably preserved examples from 
the Carboniferous have shown even the unsymmetrical scars of 
the lateral or sliding muscles. In many of the extinct forms it 
is evident that the scars were deeper and the shells thicker and 
more calcareous than in the species now extant. 

The retention of the pedicle in the fossil state has been observed 
in some Silurian and Carboniferous species. 
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Fie, 231,—Lingula ? Leseuri 
Ronault; with pedicle. (Davip 
SON.) 


Fie. 230.—Lingula paracletus, 
Hatt. Interior of pedicle-valve. 


Subgenus Glottidia, Dall. 1870. 


Animal free, and forming a tube or capsule about the pedicle 
by the agglutination of sand grains, etc. ; pedicle highly con- 
_ tractile. Interior of pedicle-valve with two septal ridges 
diverging from the beak; brachial valve with a single median 
ridge. 

Type, G. albida, Hinds (sp.) 


Glottidia Palmert. 


Fic, 232.—Interior of pedicle-valve. 
Fa. 233.—Interior of brachial valve. (avinson.) 


Distribution. (Fossil?) Recent (California, the Carolinas). 
This subgenus is regarded by Dall as the representative of 


Linquia in American seas. 
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Subgenus Dignomia, Hall. 1871. 
(Plate 1, figs. 12, 13.) 


Shells with broad, flat median ridge and lateral, sub-marginal _ 
parietal grooves in the pedicle-valve, a more conspicuous median — 


ridge in the brachial valve, with submarginal, diverging ridges 
corresponding to the grooves of the opposite valve. 
Type, Dignomia alveata, Hall. Hamilton group (Devonian). 


Subgenus Glossina, Phillips. 1848. 
(Plate 1, figs. 10, 11.) 
Outlines subtrigonal; beaks acuminate. Internal markings 
obscure. 
Type, Glossina attenuata, Sowerby (Sp.). 
Distribution. Lower Silurian—Devonian (?). 


Barroisella, Hall. 1592. 
(Plate 1, figs. 14, 15.) 

Shell externally as in Lineuta. The pedicle-valve bears a high 
cardinal area, which is a thickened triangular plate divided by a 
broad pedicle-groove. On the basal margin of the cardinal area, 
at the angles made by the lateral margins of the pedicle-groove, 
is a pair of bosses or condyles, which have served either as mus- 
cular fulcra, or, to some extent, as points of articulation with the 
opposite valve. The interior of the pedicle-valve bears a sub- 
quadrate depressed area lying directly beneath, and almost in 
continuation of the pedicle-groove; this may represent the 
umbonal muscular scar. From its ante-lateral angles diverge 
two sharply defined, linear depressions, which extend about one- 
fourth the length of the shell, and end abruptly. From outside 
and behind the extremities of these depressions, begins a pair of 
long, curved furrows, composed of two shorter curves, the pos- 
terior rounding over the extremities of the linear depressions 
referred to, the anterior and longer curves sradually approxi- 
mating and nearly meeting at a point about one-third the shell’s 
length from the anterior margin. These furrows are accom- 
panied by low ridges along their inner margin. A low median 
ridge, with elevated edges, begins at the posterior umbonal 
impression, and continues to the center of the valve, widening 
near its anterior extremity. Just behind its termination is a pair 


of small, usually indistinct muscular impressions, probably the 
scars of the central muscles. 
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In the brachial valve the beak is scarcely prominent, and the 


muscular markings are essentially as in the opposite valve, but 


' more sharply developed. Beneath the beak is a faint umbonal 


scar, the lines diverging from which are discernible. The long 
compound lateral curves have a considerably greater degree of 
curvature than in the pedicle-valve, their posterior portion inclos- 
ing a thickened area, which is continued into a peculiar low and 
thickened median septum, bifurcating in the middle of the valve, 
the angle being occupied by an intercalated ridge, which extends 
for twice the length of the branches of the septum. The central 


Fras. 234, 235.—Lingula Criet. Tnternal cast and interior Fig. 236. —Lingula 


of posterior portion of pedicle-valve. (Dayvipson.) ne Criei. Internal 
east of pedicle- 


valve. Natural 
size. (DAVIDSON.) 


scars are situated further backward at the junction of the median 
septum with the posterior thickened area. 
Type, Barrovsella subspatulata, Meek and Worthen (sp.). 


Genesee slate (Devonian). 
Distribution. Silurian—Devonian. 


Subgenus Tomasina, Hall. 1892. 

Externally like Livevra. The pedicle-valve is very slightly 
convex, its posterior margin | being notched. This notch is 
divided medially by a small triangular elevation at the base of 
which, on the inner margin of the valve, are two conspicuous 
articulating (?) processes. 

Type, Tomasina Criet, Davidson (sp.). Silurian. 


Lingulepis, Hall. 1863. 
(Plate 1, figs. 16, 17.) 
Shells linguloid ; pedicle-valve attenuate and produced at the 
beak; brachial valve obtusely ovate. 
On the interior the pedicle-valve bears a single large scar, 
occupying the entire umbonal region, which is produced anteriorly 
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into two narrow lateral branches, extending for about o ne 
the length of the shell. Between them and continuous w 
their posterior portion, lies a central scar, not extending so far — 
forward, but together with the lateral branches giving the entire 
muscular impression a strongly tripartite character. Thereisa | 
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middle; similar to but fainter than in Lingula anatina. 
In the brachial valve the muscular impressions make a con- — 
spicuous flabelliform scar, extending medially about one-half the ~ 
length of the shell. The central portion of this scar is accom- 
panied on either side by broader, partially resolvable lateral 


{ 
Fias. 237, 238.—Lingulepis pinniformis. 1, lateral scars; c, central sears; é 
8, Septum, 


scars, all the subdivisions of the impression coalescing in the 
unbonal region. There is no septum in this valve. 

Type, Lingulepis pinniformis, Owen (sp.). 

Distribution. Cambrian. About six species are known in 
American faunas. 3 


Lingulella, Salter. 1866. 
(Plate 8, Figs. 14.) 
Shells linguloid externally. The passage for the pedicle isa 
sharply defined slit, not merely making a 
depression upon the surface of the 
cardinal area but apparently penetrating 
it from apex to cardinal line. In the 
interior the pedicle-valve bears two 
Wra. 289,—Cardinalarea of Ling. O08 Barrow crescentic lateral scars, 
lela Davisi. (Davinson) aNd shorter, more or less coalesced 
central scars, somewhat tripartite in outline. 
In the brachial valve are two diverging lateral scars, extending 
about one-half the length of the shell, and incurving at their. 
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anterior ends toward the more conspicuous, and apparently com- 
pound central scar. | 
Type, Lingulella Davisi, McCoy (sp.). 


Lingulella Elia, Hail and Whitfield. Fia. 240.—Dorsal aspect, showing pedicle-area. 
Fra. 241.— Internal cast of pedicle-valve. Fic. 242,—Internal cast of brachial valve, 


(WALCOTT.) 


Distribution. Cambrian — (?) Lower Silurian. 
It is possible that the Devonian (Hamilton) species Lingula 
paliformis, Hall, belongs to this genus. 


Lingulops, Hall. 1871. 
“(Plate 1, Figs. 18-20.) 


Shells small, linguloid; both valves with a relatively broad 
cardinal area, which is divided transversely into two parts, (a) 
a smooth, narrow, apical portion; () a broad inner band, along 
which the valves appear to have been in contact. This band is 
flattened and projects into the interior cavity of the shell, like a 
narrow lunate shelf; on the pedicle-valve it is concentrically 
striated or smooth, and gently convex. The pedicle-groove 
crosses this inner area only, not encroaching on the apical area 
of either valve. Directly in front of the cardinal area, is a nar- 
row crescentic ridge, the anterior margin of which is deeply 
excavated. This ridge, which is parallel and co-extensive with 
the cardinal area, bears a median angulation, projecting. back- 
ward toward the pedicle-groove. 

In the interior of the pedicle-valve is an elongate median mus- 
culir scar accompanied by two pairs of lateral scars... The median 
portion of the muscular area is thickened, forming an incipient 
platform, from the anterior edge of which extends a median 
septum. The posterior margin of the muscular area bears a 
trilobed parietal scar. 

The interior of the brachial valye shows the cardinal area, 
pedicle-groove and the crescentic ridges essentially as on the 

101 


opposite valve. ‘The muscular scallops are: toca alee € 
depressions, closer together than in the other valve. The plat- — 
form is here more highly developed and shows on its surface, 
indications of the median and lateral muscular scars. No medina 
septum is present in this valve. 

Type, Lingulops Whitfieldi, Hall. | . te 

Distribution. Silurian (Htuddnn River — Niagara eee & 
Four species are known in North and South American faunas. 


\ 


Lakhmina, (£hlert. 1887. 
Synonym ; Davidsonella, Waagen. 
General outline more or less linguloid. The pedicle-valve is the 
larger and possesses a prominent apex, which is provided, on its 
lower surface, with a deep furrow for the pedicle. In the inte- 


hep ppd lore 


Lakhmina linguloides, after WAAGEN. 
Fie. 243.— Pedicle-valve, Fria. 244.— Brachial valve. 


rior of the pedicle-valve, the cardinal margin is somewhat thick-  — 
ened, without forming a distinct area. Below this is a not 
very large triangular vaulted platform, supported by a median ~ 
partition not extending beyond its anterior margin. This plat- 
form is inclosed by low, rounded ridges which originate near 
the pedicle-furrow; its surface is flattened medially, but con- 
cave. on the sides. Of muscular impressions nothing has been 
observed. Inthe dorsal valve the cardinal margin is but little 
thickened and slightly curved. In the middle it bears a thickened 
process, which is directed somewhat upward and inward, extend-- 
ing partly into the apical cavity of the other valve. From 
beneath this process, a short thickened platform takes its origin ; 
it is not even on the upper surface, but to all appearances spirally 
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rolled; it is concave in the middle and bearson both sides ele- 
vated crests with sloping lateral faces; its anterior margin is 
curved inward, and the whole platform seems to be excavated 
below. From its sides diverge two’ bifurcating ridges, and a - 
median septum extends nearly to the anterior margin. Near the 
lateral margins two sharply defined spaces are inclosed by nar- 
row ridges. The interiors of both valves are marked with radi- 
ating striz. Shells small; shell substance very thin. 

Type, Lakhmina linguloides, Waagen (sp.)- Obolus-beds of 
India (Cambrian). But one species is known. 


Lingulasma, Ulrich. 1889. 
(Plate 1, Figs. 21-24.) 


Shells large, sub-quadrate, linguliform, sub-equivalve; the 
brachial valve considerably the deeper. Beaks apical, cardinal 
margins gently sloping to the sides. External surface covered 
with concentric or radiating lines and bead-like granules. Shell 
substance thick, largely calcareous. 

Interior of the pedicle-valve with a low, concave platform which 
extends over one-half the length of the shell, and is not hollowed 
on its anterior wall. The pedicle-area has been largely inclosed 
within the shell, making a distinct sheath or shelf, beneath which 
lie the apical portions of the central and lateral muscular scars. 
Crescentic scars scarcely defined. 

The brachial valve is deep, with a high platform of about the 
same extent as that on the other valve, sloping inward near its 
anterior margin and continued axially into a strong septum 
which reaches nearly tothe front of the valve. The anterior 
walls of the platform are broadly excavated, and. close against 
the base of the septum are hollowed out into short conical cavities. 
The crescent is strongly developed, sharply pointed backward at 
its center. Its lateral curves are broad, reaching to the edge of 
the platform. Directly in front of its centrat angle lies a short, 
sharp, median ridge, which disappears near the center of the 
platform. Lateral and central muscular scars well developed. 

Type, Lingulasma Schucherts, Ulrich. Hudson River group 


~ (Lower Silurian). 
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Pedicle-valve with an erect and straight umbo, which is usually 


solid for the greater part of its length, but double-chambered — 


toward its base; cardinal area very prominent; deltidium broad ; 


Fia, 245.— Pedicle valve of Trimerelia. 


Fie. 246.— Brachial valve of Trimerelia. 


After Davipson and Kine. 

a, deltidium. e, cardinal sockets. 
6, deltidial Salon 4 platform, 
c, deltidial ridges. , Platform vaults. 
d, areal borders. l, median plate. 
e, cardinal callosities, m, median sears. 
J, cardinal facet, n, anterior scars, 
q lozenge. o, lateral sears 

, cardinal buttress, p, post-median scars, 
7, uwmbonal chambers. q, crown 
Jj, platform. r, side crescent. 
k, platform vaults, s, end *: 
l, median plate. t, transverse scars. 
m, median scars. u, archlet (vascular sinuses), 
n, anterior scars, v, al sears, 
o. lateral scars, w, sub-cardinal sears, 
~, post-median scars. ; 
q, crown 
r, side crescent. 
s, en 


t, transverse scars. 

u, archlet (vascular sinuses), 
w, 8ub-cardinal sears. 

x, umbo-lateral scars. 


deltidial ridges more or less conspicuous; deltidial callosities 

slightly developed ; cardinal slope well-defined. Crescent sharply 

incised over its summit, but faint toward the sides, where it is 

connected with the broad lateral and terminal scars, Which are 

not so distinctly outlined as in theallied genera. Platform long, 

narrow and strongly developed; platform vaults tubular, the 
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dividing wall being continued as a short septum in front of the 
platform. Muscular scars of the platform usually extremely 
faint, but under favorable preservation divisible into median and 
lateral components. -Pallial sinuses faint. 

Brachial valve with a marginal beak, which is much thickened 
in some instances, without producing a cardinal area, though 
making a prominent apophysis which is extended against the 
cardinal slope of the opposite valve. Orescent as in the other 
valve. Platform higher than in the pedicle-valve, jts vaults 
extending scarcely so far backward. Anterior median septum 
long, often reaching almost to the margin. Muscular and pallial 
impressions faint. 

Type, Zrimerella grandis, Billings. 

Distribution. Upper Silurian. (Illinois, Wisconsin, Ohio, 
Province of Ontario, Gotland, Faré.) Five species are known in 
American faunas and two additional species occur in the Swedish 
rocks. 

Dinobolus, Hall. 1871. 
(Plate 2, Figs. 1-4.) 


Synonyms; Conradia, Hall, 1862; Obobellena, Billings, 1871. 

Shell sub-circular ; valves convex, thick. 

Pedicle-valve with an acute and slender beak; cardinal area 
triangular, more or less elevated, but never so high as in Trrmr- 
ELLAor Monommretia. Cardinal margins sometimes of considerable 
width. Umbo generally solid, but often slightly excavated. on 
either side of a simple or double vertical wall, or buttress. _ Cres- 
cent distinct, its apex making a retral angle; narrow over the 
crown, widening into the great terminal scars. Platform low, 
broadly V-shaped on its anterior margin, which usually lies at 
about the middle of the valve; generally, with very short, flat- 
tened, abruptly conical vaults, but occasionally these vaults are 
of the same relative length as in Trmmreria, though much shal- 
lower. Central and lateral muscular.scarson the platform usually 
distinct, the former lying in a depressed median groove, the latter 
occupying the greater portion of the surface. Subcardinal and 
anterior scars rarely discernible. Anterior median septum scarcely 


‘developed. Pallial sinuses faint. 


Brachial valve with the beak submarginal, inconspicuous, usually 
not discernible; hinge-area very narrow. Crescent very strong, 
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especially over the crown, where it makes asharp posterior angle 


beneath the beak, sloping thence very gently, being almost trans- — 
verse for about the width of the platform, then bending quite — 


abruptly and being slightly interrupted at the position of the — 


terminal scars, which are more approximate than in the opposite 


valve, In the type-species, the crown of the crescent, as usually 
developed, is a sharply incised, narrow furrow, bounded within ~ 
by a broad elevation sloping to the position of the subcardinal 
scar, but not infrequently it is a ridge, bounded in front and 
behind by a deep furrow. This difference in appearance is due to 
the varying development of the anterior furrow, which is some- 
times quite suppressed. Platform narrower- and more sharply 
V-shaped than in the opposite valve ; vaultsusually very short 
and abruptly conical. Lateral and central scars on the platform 
conspicuous, the latter lying in a deep median furrow, at the front 
end of which are sometimes seen the faint anterior scars. In the 
line of this furrow, directly in front of the apex of the crescent, les 
the deep impression of the subcardinal muscle, which make a promi- 
nent feature on the cast, suggestive of the filling of the umbonal 
cavity, which it may be to some extent, although the apex of the 
beak is actually quite remote from it. From this point to the cen- 
ter of the crescent extends a short furrow, on either side of which 
liés the impression of an accessory scar, probably correlative 
with the umbo-lateral scars of Rurnosorcs and TRIMERELLA. 
Pallial sinuses more or less distinct. Median septum low, but 
stronger than in the opposite valve. External surface smooth, | 
or with concentric, sublamellose growth-lines. 

Type, Dinobolus Conradi, Hall. 

Distribution. Lower and Upper Silurian. Nine species 
have been recorded, one from the Lower Silurian of Brittany, 
another from Esthonia, three from the same division in North 
America, one in the Upper Silurian of North America, Gotland 
and Bohemia, and three from the same division in Great Britain. 


Mcnomerella, Billings. 1871. 
(Plate 2, Figs. 5, 6.) 
Shell usually thick; outline varying from elongate-ovate to 
subcircular. Surfaces of contact of the valves sometimes con- 


spicuously broad. 
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Pedicle-valve with a more or less elevated umbo, which may - 
vary in height in a given species; umbonal cavity divided into 
two chambers by a longitudinal septum. Cardinal area large; 
deltidial ridges and deltidial callosities not ‘always distinctly 
developed; cardinal slope usually well defined, merging anteriorly 
into the cardinal buttress, or umbonal septum; in some species 
this slope, or subtriangular area, is longitudinally divided by a 
furrow. The crescent is sharply impressed over the cardinal 
slope; terminal scars broad and distinct. Platform more or less 
developed; divided by the cardinal buttress, which extends 
nearly or quite its entire length. Muscular impression on the 
platform very large, covering the entire surface, but scarcely 
resolvable into separate scars. Anterior septum faint, usually 
imperceptible. -Pallial sinuses sometimes clearly defined. 

Brachial valve with the umbo seldom conspicuously developed, 
the umbonal cavity being usually simple and deep, but sometimes 
filled by a deposition of shelly matter. Crescent sharply 
impressed over the narrow cardinal slope, and produced into 
broad, indistinct, composite, terminal scars. Platform usually 
well developed and broadly excavate on its anterior walls, but 
sometimes scarcely discernible. Anterior and lateral scars sharply 
defined, giving a tripartite appearance to the platform. Anterior 
septum more strongly developed than in the opposite valve. 

Type, Monomerella prisca, Billings. 

Distribution, Upper Silurian, Eight species are known, six 
of which occur in the Niagara and Guelph faunas of North 
America, two on the island of Gotland and one in Livonia. 


Rhinobolus, Hall. 1871. 
Fa (Plate 2, Figs. 7, 8.) 
Synonym; Obolellina (partim), Billings. 1871. 
General form of the shell as in TrrmeReELta. Pedicle-valve, in 
the typical species, with an elevated, solid beak, having a broad 
and high deltidium, divided into a relatively narrow central area 
(which may be concave or convex), and broad deltidial ridges. 
Crescent and terminal scars as in TRIMERELLa. Umbo-lateral 
gears sharply defined. Platform very low and incompletely 
developed, consisting of a broadly V-shaped elevation, with a 
raised anterior margin, and surface sloping abruptly backward 
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to, or even below the general curvature of the internal surface. 
A faint longitudinal septum extends forward from the platform. 

Brachial valve with low, sub-marginal, slightly-curved apex, 
and. short deltidium. Crescent conspicuously developed. Plat- 
form as in the opposite valve, with the addition of a central 
scar, which gives the entire area a tripartite appearance. 
Median septum faint. 

Type, Rhinobolus Galtensis, Billings (sp.). 

Distribution. Upper Silurian ; Niagara and Guelph faunas of 
North America; two species. 


Obolella, Billings. 1861. 
(Plate 3, Figs. 5-7.) 
Synonym; Diécellomus, Hall. 1871. 


Shell inarticulated, ovate or suborbicular, lenticular, smooth, 
concentrically or radiately striated, sometimes reticulated by both 
radiate and concentric strie. Ventral valve with solid beak and 
a small, more or less distinctly grooved area. In the interior of 
the ventral valve there are two elongated, sublinear or petaloid 
muscular or vascular impressions, which extend forward from 
near the cardinal scars, sometimes to points in front of the mid- 
length of the shell. These are either straight or curved, parallel 
with each other, or diverging toward the front. Between these, 
at about the middle of the shell, is a pair of small impressions, 
and close to the hinge-line a third pair, likewise small, and often 
indistinct. There is also, at least in some species, a small pit near 
the hinge-line, in which the groove of the area seems to terminate. 

The dorsal valve has a small, nearly flat hinge-facet ; the minute 
beak is slightly incurved over the edge of the area. Beneath the 
beak there is a small subangular ridge, on each side of which 
there is a cardinal (?) scar. The elongate scars, which seem to 
correspond to the lateral impressions in the ventral valve, are 
here altogether in the upper half of the shell, diverging widely 
in their extension forward, and are generally very slightly 


impressed. In the cavity of the valve there is a low, rounded | 


median ridge, which extends from a point near the hinge-line 

forward to a little below the mid-length of the valve. About the 

middle of the shell there are two small scars. These are usually 
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striated longitudinally, the median ridge passing between them. 
The. area is coarsely striated. 

‘Type, Obolella chromatica, Billings. 

Distribution. Cambrian (?) Lower Silurian. The descrip- 
tion by Micxwrrz of the interior of a species from the Unguliten- 
sandstein, considered by him an Oxoxus (0. Quenstedti, Mickw.), 
renders the generic distinction between Oxotus and Oxso.wa, for 
the time being, somewhat obscure. Obolus Quenstedti seems to 
possess the characters of Ozotetta rather than of Oxoros. The 
determination must rest upon future studies of Obolus Apollinis, 
Eichwald. ; 


Elkania, Ford. 1886. 
(Plate 3, Figs. 18, 14.) 
Synonym; Billingsia, Ford. 1886. 

Shells ovate or Circular, biconvex; shell substance largely cor- 
neous and distinctly laminated. Apex of pedicle-valve marginal, 
within it is a broad subtriangular depression which merges into 
a deep central spoon-shaped cavity. Two narrow furrows diverge 
from its anterior extremity, separating the broad lateral muscular 
scars. Two small submarginal grooves pass from the beak out- 
ward, skirting the posterior portion of the lateral impressions, 
and appear to terminate in distinct subcircular scars situated near 
the lateral margins of the valve. 

In the brachial valve is a thickened area in the umbonal region, 
presenting the appearance of a false cardinal area within the 
cavity of the umbo. This area is tripartite, bearing a deep, nar- 
row central, and two broader lateral grooves; about its. anterior 
margin lie two broad scars of the same character as the laterals 
ofthe other valve. There are also diverging furrows, which, start- 
ing at the marginal apex, pass over the edge of the thickened area, 
and-are most deeply impressed at their anterior extremities. 

Type, Elkania desiderata, Billings (sp.). (Cambrian; one 
species.) 

Leptobolus, Hall. 1871. 
(Plate 3, Figs. 8-12.) 

Shells small, fragile, subovate in outline; shell substance semi- 
phosphatic. Exterior with concentric growth-lines. The interior 
of the pedicle-valve shows a notably large cardinal area, which 
is sharply grooved. Beneath this area, in the bottom of the 
yalve, is a broad depression extending nearly across the shell, and 
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divided by a low median ridge, which bifurcates at its extremity, a 
leaving between its branches a small central muscular impression. 


This impression is bounded on its sides by a crescentic muscular 
fulcrum, which extends parallel with the margins to the anterior 
portion of the shell.. At a point back of their centers each gives 
off a transverse branch extending inward and backward. The 
portion of the valve lying between the anterior horns of the 
lateral semilunes is also deeply depressed, but its surface shows 
no markings. In the brachial valve the cardinal area is also well 
developed and distinctly grooved. The limits of the muscular 
scars are indicated by three septal ridges, one axial and one at either 
side. All these ridges are bifurcated at their anterior extremities. 
Type, Leptobolus lepis Hall. Upper Silurian. Three species 
have been described, all from the Hudson River group and Utica 
slate of North America. . 


Paterula, Barrande. 1879. 
(Plate 8, Fig. 15.) 

Shells small, oval, with broad margins of contact. Pedicle 
notch posterior and marginal. Interior of the pedicle-valve with 
two or four short, faint ridges diverging from the beak. Exter- 
nal surface concentrically striated. 

Type, Paterula Bohemica Barrande. Lower Silurian (Etage D). 
These shells are but imperfectly understood. Besides the single 
Bohemian species a somewhat similar form occurs in the Llandeilo 
of Great Britain, and in a lower Silurian limestone in the city of 
Quebec, Canada. 


Obolus, Kichwald. 1829. 


Synonyms; Ungula, Pander, 1830; Awlonotreta (partim), 
Kutorga, 1847; Ungulites, Bronn, 1848; Quenstedt, 1871. 

Shells externally much like those of OnoreLya, but generally 
larger and somewhat flatter. 
» The valves are unarticulated, 
both having broad, ‘grooved 
cardinal areas, though the 
groove on the brachial valve 
is sometimes obsolescent. The 


Obolus Apollinis. * : P 
Fia. 247,— Pedicle-valve. After Davipson. interior of the pedicle-valve 


Fia. 248 — Brachial valve, After Kurorea. shows a pair of well-defined 
cardinal or posterior adductor impressions, just behind the — 
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cardinal area and separated by a more or less developed median 
septum extending to about the center of the valve. The 
“laterals” are well developed and occupy @ position not equiva- 
lent to the impressions in Oxormtia which have been designated 
by this term, but more nearly to that of the terminal scars of the 
crescent in Drvozoius. The median area of the valve on each 
side of the septum is much thickened, and at its anterior edge lie 
the conspicuous central scars. In the brachial valve the cardinal 
and “lateral” (external or terminal) impressions are developed 
as in the opposite valve, and in the central region is a pair of 
curved impressions. These inclose an indistinct central scar. 


Smaller valve. 

Fies 244, 245— Diagrammatic view of Obolus Quenstedti. After Mick WITZ. 

t by the advance of the lateral sliding muscles; c¢, median 
median groove; g, median swelling; h, lateral grooves; 
k, impressions of secondary sinuses; J, impressions of 
impression of anterior adductors; 7, impressions of sliding muscles; 
, outline of splancbnoceele; I, splanchoccele; II, prachioceele, III, pleuroccsle 


Larger valve. 


a, Pedicle-groove; 6, impression lef 
septum; d, cordate pit; ¢, sinus; f, 
i, impressions of vascular trunks; 
posterior adductors; m, 


Type, Obolus Apollinas, Eichwald. Cambrian (Unguliten- 
schichten). 

Micxwrrz has elaborated the internal impressions of his species 
Obolus Quenstedti, showing that it possessed a very complicated 
muscular system not unlike that of Linauta. It is, however, not 
satisfactorily demonstrated that this species is a true Oxorus. 


Aulonotreta, Kutorga, 1848. 
Synonym; Acrvtis, Volborth, 1869. 
(This name was proposed to take the place of Oxzoxvs, Eichwald, 
1899. The first type is A. polita, Kutorga = Obolus Apollinis, 


Eichwald; the second, A. sculpta, Kutorga = 0. antiquessemus, 
ig 


Eichwald, was taken by Vorsorra as the type of Acrrrs. The 


latter species is imperfectly known. Micxwrrz regards both — 
Avtonorrera and Aocritis as synomyms of Oxorvs). 

Pedicle-valve with a broad, subquadrate muscular scar eros 
on its posterior portion by a transverse band connecting wien 
appear to be cardinal scars. 


Aulonotreta antiquissima. After VOLBORTH. 
Fia. 246.—Interior of pedicle-valve. Fic. 247.— Interior of brachial valve. 


In the brachial valve are two subcircular scars in the median 
region just within the posterior margin. 
Type, Aulonotreta antiquissima, Eichwald. Cambrian. 


Schmidtia, Volborth. 1869. 


Pedicle-valve with a broad, centrally-grooved cardinal area, 
and, in the middle of the valve, two obliquely oval muscular 
impressions separated by an elevated ridge. In the brachial 


Schmidtia celata. CVoLBoRTH.) 


Fia. 248,.— Interior of pedicie-valve. Fie. 249.— Interior of brachial valve. 


valve is also a low median ridge and a single pair of oval 
impressions. 
Type, Schmidtia celata. Gambrian (Unguliten-schichten). 
Mickwirz considers this a synonym"for Oxouus. 
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Monobolina, Salter. 1865, 
(Plate 4, Figs. 14, 15.) 


Large oboloid shells with muscular scars concentrated along 
the median line. 
Type, Af. plumbea, Salter. Lower Silurian (Llandeilo). 


Neobolus, Waagen. 1585. 


Shell oboloid, with a somewhat transverse, slightly thickened 
posterior margin, which, in the pedicle-valve, is traversed by a 
broad, cross-striated pedicle- 
groove. The cardinal mus- 
cular scars lie close upon / 
this groove; the central 
scars are faint, and in the 
figure, indistinctly defined, 
but are seen to abut against Neobolus Warthi. After WaaGun. 

a short thickened ridge or Fie. 250.— Interior of pedicle valve. 

knob in the middle of the Fie, 251 — Interior of brachial valve. 

shell. Marginal scars on both valves broad, In the brachial 
valve a strong longitudinally grooved callosity lies just within 
the cardinal margin, and this is more or less distinctly continued 
into a median septum. The arrangement of the muscular scars 
other than those referred to, is not fully understood. 

Type, Veobolus Warthi, Waagen. Cambrian (India). 


Spondylobolus, McCoy. 1852. 

Shells subcircular, slightly narrowed towards the indistinet, 
short hinge-line; nearly equivalve, fattened. Small valve, with a 
slightly excentric apex ; beneath which, on 
the interior, the substance of the valve is 
thickened into a wide, undefined boss. 
Opposite valve slightly longer, from the 
apex being perfectly marginal and slightly 
produced; channeled by a narrow, tTl-. Fre. 258 — Spondiylobolus ‘ord: 
angular groove below, the anterior end of — ™olaris. After Mccoy. 
which is flanked by two very prominent thick, conical, shelly 
bosses, representing hinge-teeth; substance of the valve thick, 
testaceous, not glossy, minutely fibrous, but not distinctly punc- 
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tated under a lens of moderate power, except by the ends of 33 ) 


these fibers. 


Type, Spondylobolus craniolaris, McCoy. Lower Silurian — 


(Llandeilo). | 
Mickwitzia, Schmidt. 1888. 

Shells large, thick, inequivalve. Brachial valve flat, circular ; 
pedicle-valve. oval, convex, produced into an acute apex, beneath 
which lies a triangular, more or less distinctly deyeloped cardinal 
area. Valves not (7) articulated. Shell-substance composed of 


Mickwitzia monilifera. (After ScuampT ) 


Fie. 253.—Pedicle-valve. Fie. 254.—Interior of same Fie. 255.—Exterior of 
valve. brachial valve. : 


thin, coarsely punctate layers alternating with prismatic laminge 

which are traversed~-by scattered vertical ganals. Surface 

covered with radiating stria. Shell composed of calcic phosphate. 
Type, M. monilifera, Linnarsson. Lower Cambrian. < 


Schizobolus, Ulrich. 1886. 
(Plate 8, Figs. 16-19.) 

Shell oval, slightly imequivalved ; cardinal margins somewhat 
thickened. Shell substance largely corneous ; external surface 
concentrically lined. In the pedicle-valve, the passage Is very 
short, usually no more than a notch on the margin. From its 
inner end a median ridge extends one-third the distance across 
the valve, and this is flanked on each side by a low muscular 
callosity. Narrow curved lateral scars extend from the post- 
lateral margins of this callosity, continuing to, or beyond the 
center of the valve. In the brachial valve is a narrow thickened 
band directly within, and parallel to the posterior margin. 
Muscular thickening as in the opposite valve. No curved lateral 
scars. 

Type, Schizobolus truncatus, Hall (sp.). Devonian. 

A. single species has been described ; from the Genesee shales. 
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Discinolepis, Waagen. 1885. 


Shell of very small size with two unequal valves, which: are 
very flat, leaving scarcely any room for the animal between them. 

The pedicle-valve depressed 
convex, the apex only being a 
little elevated and removed 
from the margin towards the 
median part of the valve. The 
posterior margin of the valve 
near the apex is broadly Discinolepis granulata. 

After WAAGEN, 

notched. by a deep, incision Fie. 256.—Pedicle-valye. Fie. 257 — Brachial- 
reaching to the beak. ge 

The brachial valve is similar in shape to the other, with a 
slightly elevated eccentric apex, but without an incision. 

The surface in both valves is either smooth or finely granulose. 


Type, Discinolepis granulata, Waagen. Cambrian (India). 


Paterina, Beecher. 1891. 


Valves semi-elliptical in outline, subequal, the pedicle-valve 
being slightly the more 
elevated. Hingeline equal 
to the greatest width of the 
shell, without cardinal area. ; 
Pedicle passage not limited Fig. 253.— Paterina Labradorica, CWatLcort.) 
except by the posterior margins of the valves. 

External surface covered with concentric lines terminating 
abruptly on the cardinal margin. Shell substance corneous. 

Type, Paterina Labradorica, Billings (sp.). Cambrian. Only a 
single species of the genus is known. 


Kutorgina, Billings. 1861. 
(Plate 4, Figs.’ 11-13.) 


Shells inequivalve, transverse or elongated. Hinge-line nearly 
equaling the greatest width of the shell. Pedicle-valve convex, 
greatly elevated at the beak, which is more or less incurved, Car- 
dinal area very narrow, and divided by a wide pedicle-fissure. 
Brachial valve flat or slightly convex, beak marginal. Cardinal 
area very feebly developed. The posterior portion of the valves 
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External surface covered with concentric lines, which terminate 


e 


abruptly at the cardinal line. 


Shell substance calcareous. 

Type, Kutorgina cingulata, Billings. (Cambrian.) 

A number of species from North America, Sweden and Great — 
Britain have been referred to this genus, but it is doubtful if they 


are all congeneric. Some of them probably belong to PareRINA, 


Beecher, and others to Scarzopnoiis, Waagen. 


Schizopholis, Waagen. 1885. 
Shells of very small size. Pedicle-valve slightly elevated, with 
a somewhat prominent marginal apex, below which is a small 
triangular area, crossed in the middle by a triangular fissure, a 
little widened at the top, forming a kind of foramen, placed 


Schizopholis rugosa. Pedicle- 
valve. After WAAGEN. 

Fria, 259.— Upper view. 

Fig. 260.— Cardinal view 


just at the extremity of the apex. Brachial valve flat; 
imperforate. 
Shell surface finely granular. 
Of the internal characters of the genus nothing is known. 
Type, Schizopholis.rugosa, Waagen. 


Distribution. Cambrian (India; North America, 8. Latourensis, — 


Matthew (sp.); S. pannula, White (sp.). 
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Volborthia, von Moller. 1873. 
_ Shell convex, very inequivalve; contour as in Kuvroreina. 
Pedicle-valve elevated, incurved at the apex, and with a broad, 
| sharply defined cardinal area, divided by a low convex ridge i. 
passing from the beak to the cardinal margin. There isno foramen, i 


; Volborthia recurva. After von MOLLER. 
Fic. 261.—Profile. Fre. 262 —Cardinal view. 


c Brachial valve convex; beak marginal; cardinal area not 
developed. Muscular impressions not known. Surface covered 
with concentric lines. Shell substance calcareo-corneous. 

Type, Volborthia recurva, Kutorga (sp.). Lower Silurian. 


i 


Iphidea, Billings. 1872. 
(Plate 4, Figs. 4, 5.) 

Pedical-valve subconical ; beak apical. Hinge-line short, nearly 
straight. Cardinal slope flattened, forming an imperfectly 
defined area, which is divided medially by a convex ridge or 
pedicle-covering. Foramen circular, apical. 

Brachial valve moderately convex ; most elevated at the beak. 
Internal characters not known. External surface covered with 
cencentric stri#, which are continued over the area of the 
pedicle-valve. Shell substance corneous. 

Type, [phidea bella, Billings. 

Distribution. Cambrian (Newfoundland, Vermont, Arizona, 


Sweden). 
’ Acrothele, Linnarsson. 1876. 


ee (Plate 8, Figs. 24-27.) 

Shell corneous, composed of several -laminz. Pedicle-valve 
slightly conical, with excentric umbone, pierced by a minute 
foramen, in front of which there are two small wart-like pro- 
tuberances; the area between the umbone and the posterior 
margin is usually a little flattened. Brachial valve with marginal 
umbone; in the interior of which there are two oblong, diverg- 
ing muscular scars, close to the posterior margin, and two small 
rounded scars near the middle. The muscular scars are separated 
by a longitudinal ridge. 
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Type, Acrothele coriacea, Linnarsson. 
Distribution. Cambrian— Lower Silurian (New Brunswick, 
Utah, Ireland, Bohemia, Sweden). 


Acrotreta, Kutorga. 1888. 
: (Plate 3, Figs. 28-80.) 

Pedicle-valve subconical, the posterior slope being flattened, 
haying a triangular form and resembling a cardinal area. This 
slope is divided medially by a groove, widening downward ; at the 
apex of the valve is a circular foramen. On the interior this 
foramen penetrates a mammiform callosity. 

Brachial valve flat or depressed convex ; apex marginal; on 
the interior is a stout median ridge flanked by a large anterior 
and a smaller posterior pair of muscular impressions. 

Exterior concentrically striated. Shell substance corneous. 

Type, Acrotreta subconica, Kutorga. 

Distribution, Cambrian — (?) Lower Silurian. 


Conotreta, Walcott. 1888. 
(Plate 4, figs. 1-38.) 
Synonym; Genitzia, Hall. 1889. 

Pedicle-valve conical, its height being greater than its length ; 
apex with evidence of the external opening of the sipho. . From 
the apex, a shallow furrow extends to the posterior margin, 
increasing in width downward. In young shells the posterior 
wall of the shell conforms to the curvature of the rest of the sur- 
face, interrupted only by the longitudinal depression, but, with 
increase in size, this area becomes distinctly flattened as in 
Acrorrnra. Surface covered with sharp concentric striae which 
make a slight upward curve as they cross the foraminal groove. 


On the interior a strong-apical callosity surrounds the probable . 


position of the foramen. This is somewhat produced anteriorly 
into a short, sharp ridge, on either side of which lie two other 
ridges, with evidence of a third on the lateral slopes. 

Type, Conotreta Rusti, Walcott. . (Lower Silurian.) 

The single species described occurs in the Trenton limestone of 
New York and the Utica slate of Kentucky. 


Discinopsis, Matthew. 18%2. 
(Plate 3, Figs. 20, 21.) 
Shell subcircular in outline. Surface depressed-conical, apices 
excentric, not marginal. Pedicle-valve with the apex truncated 
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by a circular foraminal aperture (2). The interior of this valve is 
characterized by a pair of deep, diverging furrows, passing for- 
ward from the beak or internal foraminal opening, in broad 


-curves which converge toward the anterior margin but without 


meeting. These furrows inclose a thickened and somewhat’ 
elevated central area, which, in the subumbonal region, is 
apparently free, projecting for a short distance, like a narrow, 
triangular shelf, beneath which the foramen probably opened. 
A faint longitudinal ridge passes from the apex of the shelf to 
the anterior margin. 

Shell-substance tenuous, apparently corneous. External surface 
covered with more or less prominent, sometimes lamellose con- 
centric growth-lines, crossed by fine, gently curved, radiating striz 
which are usually more prominent when the concentric lines are 
exfoliated. 

Type, Discinopsis Gulielma, Matthew. (Cambrian.) 

A single species from the St. John group of New Brunswick. 


Linnarssonia, Walcott. 1885. 
(Plate 3, Figs. 22, 23.) 

Shells transversely ovate or subcircular; valves convex. Pedi- 
cle-valve with somewhat elevated submarginal apex, perforated 
by a circular foramen ; without cardinal area or thickened car- 
dinal margin. On the interior there is a conspicuous mammiform 
tubercle surrounding the opening of the foramen, and two small 
posterior submarginal tubercles. s 

In the brachial valve are similar tubercles, though less con- 
spicuously developed ; between them lies an axial ridge which is 
broadened over the central portion of the shell; at the sides are 
shorter, divergent ridges. 

Shell substance calcareo-corneous ; lamellar. Surface smooth 
or with concentric growth-lines. 

Type, Linnarssonia transversa, Hartt (sp.). 

Distribution. Cambrian—(?), Lower Silurian (New York, New 
Brunswick, Canada, Sweden, Wales). 


Mesotreta, Kutorga. 1848. 
(Plate 4, Fig. 21.) 
Shell patelliform, depressed-conical ; apex central, perforated 
by a foramen ; no cardinal area or flattening (?). Surface orna- 
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mented by concentric growth-lines bearing spines. P 
only known. tater sD | sea 
Type, Mesotreta tentorium, Kutorga (Lower Silurian. Russia.). a 
ea Trematobolus, Matthew. 1893. _ 
—* | Shell biconvex ; valves lenticular. Pedicle-valve with a low, 
|. striated hinge-area, the anterior margin of which bears two small ~~ 
; articulating apophyses orteeth. Foramen in the center of the shell, 
opening obliquely backward ; between it and the apex isalong =~ 
tapering groove, witha corresponding ridge on the interior. Muscu- 


Arg 


ae lar scars submarginal, divisible into a posterior and anterior pair, = © 


ok, See 


Fig. 263.— Trematobolus insignis. 1a, interior of pedicle-valve; 1b, internal cast of brachial 
valve; 1c, cardinal view of brachial valve; 1d, inside of beak of pedicle-valve; pa, posterior 3 
adductors: ad, adjustors; Im, lateral muscles; ¢, teeth; 7, foramen; s, sockets; c, cardinal pro- | 
cess; cp, cardinal pits. (MarrHrw.) 


Brachial valve, with long, narrow dental sockets and distinet 
cardinal process. Anterior and posterior muscular scars submar- 
ginal and less remote than.in the opposite valve. . 

Surface covered with fine concentric growth-lines and faint + 
traces of radial striae. aoe 

Shell substance calcareo-corneous (?) 

Type, Zrematobolus insignis, Matthew. 

Distribution. St. John group; Hanford Brook, New Brunswick. 


Siphonotreta, de Verneuil. 1845. 
(Plate 4, Figs. 22-26.) 

Shell elongate-oval, inequivalve; valves unarticulated. Pedicle- 
valve the more convex, with a straight, elevated, conical, and 
perforated beak, the circular foramen opening at the apex and -. 
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ir 
communicating with the interior of the shell by a tubular canal, 
which narrows slightly as it passes inward. No cardinal area or 
deltidium is present, the growth-lines passing between the beak 
and the posterior margin as elsewhere on the shell. Brachial 
yalve depressed-convex; beak marginal; posterior margin regu- 
larly arched and thickened. Interior of pedicle-valve with 
muscular impressions confined to the umbonal region. Adjacent 
to the opening of the sipho, and just within the cardinal margin 
lie two elongate scars which are accompanied on either side by 
broader, somewhat expanded or flabellate, simple and less dis- 
tinet impressions. Directly in front of the middle pair-and in 
the axis of the shell lies a small central scar, and at either side of 
it a transversely elongate impression. These latter impressions 
are distinctly separated from the former by a transverse ridge. 

In the brachial valve the impressions are equally concentrated, 
the entire muscular area being bounded on its posterior margin 
by a prominent ridge which, at the sides, merges into a compound 
lateral scar. The central portion of the area is much depressed 
and is divided axially by a narrow ridge er septum. 

Shell ornamented with concentric lines and ridges, the epider- 
mal layer bearing hollow spines, which are distended at the base. 
Shell-substance calcareo-corne us, the layers beneath the epider- 
~ mis being punctured by radiating and branching tubules. These 
layers are concentric and not parallel to the internal surface. 

Type, Siphonotreta wngurculata, Eichwald. 

Distribution. ower — Upper Silurian (Baltic Provinces, 
England, Scotland, New York, Minnesota). 


Schizambon, Walcott. | 1854. 
(Plate 4, Figs. 16-20.) 

Shell ovate or oblong; pedicle-valve the more convex, with a 
short obtuse marginal beak. Foramen in front of the beak, oval in 
outline and connected with the apex by a tapering groove or 
progressive cicatrix. Interior of both valves with faint diverg- 
ing lateral ridges indicative of muscular areas. 

Surface covered with concentric growth lines which may be 
spiniferous. Shell substance calcareo-corneous. 

- Type, Schizambon typicalis, Walcott. (lowest Silurian 
{Primordial ?)). 
1891. 72 121 
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Species having the pedicle-passage situated anteriorly as in © 
S. typicalis, but having it developed as a tube, as in\SrpHoNoTRETA, =~ 
have been referred provisionally to Scu1zamBon (S.jissus, Kutorga, 
S. Canadensis, Ami). These are much larger and more strongly _ 
spinose shells than S. typicalis, and also occur in faunas of later 


age. (Trenton.) 
Helmersenia, Pander. 1861. 


(Plate 4, Figs. 6, 7.) 

Shell having the general form of Oxorvus, with a conspicuous 
cardinal area depressed in the center by a broad low pedicle- 
groove (2). Apex of the pedicle-valve truncated by a circular 
opening, which is not produced into an internal tube. Muscular 
impressions indistinct. 

No specific name has been proposed for the typical form. 
(Lower Silurian of Russia.) 


Orbicella, D’Orbigny. 1849 (1847 7). 
(Plate 4, Figs. 8-10.) 

Synonym; Keyserlingia, Pander. 1861. 

Shell inequivalve, subcircular or oval. Pedicle-valve more or 
less conical with an excentric apex, from which diverge posteriorly 
two low ridges inclosing a flattened triangular area divided in the 
center by a vertical fissure. The lines of growth cross the 
hinge-line, forming in the center a faintly depressed triangular 
groove, as in Hetmersenia and Oxoxus. In the interior of the 
valve a closed tube is continued from the external fissure, in the 
axial line. The first one-third of this tube is swollen and 
thickened, but thenceforward it passes, with parallel sides> to 
the anterior margins, where it is probably closed. Brachial 
valve more depressed, its greatest convexity being in the center. 


Cardinal area as in the opposite valve, but narrower. A closed’ 


tube, beginning in a swelling just in front of the cardinal line, is 
continued from the center of the shell to the anterior margin as 
an open channel. 
Type, Orbicella Buchi, de Verneuil (sp.). (Lower Silurian of 
Russia. ) 
Discinisca, Dall. 1871. 
Synonym ; Discina, of most authors. 


Shells orbicular ; brachial valve the more convex; pedicle-valye 


more or less flattened, concave or depressed. Apices of both — 


122 


REPORT OF THE STATE GEOLOGIST. 571 


subcentral or subposterior. Pedicle-valve with a small septum 
as in Discrna, behind which is an impressed disc or area, exter- 
nally concave and internally elevated, This is perforated by a 
longitudinal fissure, extending from a short distance behind the 
septum nearly to the posterior margin, which is often slightly 
indented behind it. Shell more or less horny in texture, 
minutely tubulose. Brown or yellowish in color. Animal with 
labial folds united. Spiral arms free, their apices being directed 
toward the pedicle-valve. Oral cirri long and flexible ; sete of 
the mantle stiff and brittle. Adductor muscles, four; sliding- 
muscles also four. 

Type. Discinisca lamellosa, Broderip (sp.-). 

Distribution. American seas (Atlantic, Pacific, ‘Carribean), 
China. Fossil: Mesozoic (7) to Tertiary. 


Discina, Lamarck. 1819. 


Synonym, Orbicula, Sowerby. 1818 (not Cuvier. 1798). 

Shell orbicular, calcareo-corneous, thick, impunctate, lamellar. 
Valves convex. A small, sharp, longitudinal septum rises from 
the center of the lower or pedicle- ; 
valve, of asubtriangular shape, covering exzzammZe ig 
and hiding a small tubular perforation 
of the apex of the shell. This perfor- Fis. 264—Vertical section of the ped’ 
ation is very oblique, and from its in- xp eiels DIFP Tere 
ternal opening a groove extends backward nearly half-way to the 
posterior border of the shell. The anterior muscular scars 
meet in front of the septum and form a semilunar elevation with 
the points directed backward. The posterior scars in the lower 
valve are small and widely separated. On the external surface 
the foramen appears nearly in the middle of the shell and the 
furrow is continued anteriorly for'a short distance. Upper or 
brachial valve convex, apex subcentral; a slight median longi- 
tudinal callus internally. There is no strongly impressed 
disk about the foramen as in Disornisca; color. brownish 


yellow. 
Type, Discina striata, Schumacher. 
- Habitat. Cape Palmas, West Africa. (Recent; but one 


species known.) 
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mer : ‘(Plate &, Figs, 11-17%) 0 8 7a | 
@ Synonym; Discina of authors. Not Orbiculoidea, Davidson. eS 
Rep 51856. 7 
ie Shells subcircular or subelliptical in outline, inequivalve. — 


Apices excentric. Pedicle-valve depressed-convex or flattened, a 
with the apex slightly elevated and inclined posteriorly. On the 
exterior of the valve a narrow pediclefurrow, abruptly inter- 
cepting the ornamentation but not penetrating the substance of _ 
the shell, begins just below and behind the apex, extends over a 
| greater or less portion of the radius of the~valve, and, at its 
distal end, is produced into a short tubular sipho, which traverses 
the substance of the shell obliquely backward, emerging on the 
interior surface, where it produces a narrow groove, and usually — 
terminates before reaching the 
margin of the valve. On the 
interior, the position of the ex- 
ternal groove is marked by a 
Fre. 265 — Vertical section of the pedicle-valve thickened ridge extending from 
had Maat ode ge ‘ the apex, and this is continuous 
with the thickened margins of the internal groove, which, in 
advanced age, may become so developed as to envelop this groove, 
except at its outer end. 

The larger or brachial valve is depressed-conical, with the apex 
more -strongly directed backward than in the opposite valve. 
The interior shows a fine longitudinal ridge or septum extending 
from the apex forward. Otherwise the internal markings are not 
satisfactorily known. 

Shell substance composed of alternating lamelle of corneous 
and mineral matter, the latter often removed in fossilization, 
making the shell appear essentially phosphatic. Surface orna- 
mentation usually consisting of fine, crowded or distant, some- 
times lamellose, concentric lines, occasionally crossed by radiating 
lines or ridges. 

Type, Orbicula Morrisi, Davidson. (Wenlock limestone.) 

Distribution. Lower Silurian — Cretaceous (2). . 

124 


; 
Pe 


i 


“ or abn ae ee ee as eee | wBaayiy | 
t ake SY See Lae Ree re Se Ne ee Ed 
a »& ‘ J a >| > eee me - He, y 


» Ree 3 : 
2) re va oe 


ut rh is ‘ te oN 


Report or THE STATE GEOLOGIST. 573 ae 


_ Subgenus Schizotreta, Kutorga. — 1848. | 
(Plate 5, Figs. 1-4.) ; he 
Shells as in Orbiculoidea but having the relative conyexity of 9/9 iam 
the valves reversed, the pedicle-valve being the more convex. | 
Type, Schizotreta elliptica, Kutorga. (Lower and upper 
Silurian.) : 
Subgenus Remerella, Hall. 1892. 
(Plate 5, Figs. 9, 10.) 
b. Brachial valve convex ; pedicle-valve concave. 
| Type, Remerella grandis, Yanuxem (sp.) (Hamilton group = 
Middle Devonian.) ; 


Subgenus CEhlertella, Hall. 1892. 
: (Plate 5, Figs. 5-8.) 

Contour as in Orsicutoinna. Attachment aided, by the pro- 
| jecting margin of the brachial valve. Pedicle-area conspicuously 
elevated; pedicle-passage an open fissure extending to the margin 
of the valve. Floor of the pedicle-passage (listrium) tripartite. 
Muscular scars not observed. External surface covered with 
concentric striv. 

Type, Ehlertella plewrites, Meek (sp.) (Waverly sandstone = 
lower Carboniferous. ) 


Subgenus Lindstreemella, Hall. 1892. 
(Plate 5, Figs. 18, 19.) 2 


Shells with outline, contour and pedicle-characters as in OrBr- 
eunorpea. Brachial valve with a faint median septum and) two 
strong approximiting ridges or muscular fulcra, beginning just 
pehind a transverse line passing through the apex and rapidly 
converging to meet the median septum. -Anterior adductor scars 
lying between these ridges and the median septum; a circular 
muscular scar at the posterior extremity of each ridge. 

In the pedicle-valve, the foramen has essentially the structure 
of Oxsrounorpga, but its distal margins, though lying in close 
juxtaposition, appear not to have been united. 

Type, Lindstremella aspidiwm, Tall. (Hamilton group = 
middle Devonian). 
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Trematis, Sharpe. 1847. 
(Plate 6, Figs. 1-8.) 


Shell subcircular or transversely oval in outline. Pedicle-valve 
unevenly convex, more or less depressed over the posterior region; — 
apex at, or behind the center; directly beneath it begins the 
pedicle-fissure, which transects the shell, vertically widening to 
posterior margin with straight or outwardly curving edges. 
Brachial valve evenly convex, with its apex marginal and slightly 
projecting. On the interior, the pedicle-valye shows a faint 
median furrow extending from the angle of the fissure to the 
apex of the shell; this groove widens at -its apical termination 
and may represent a point of muscular attachment. The sides 
of the fissure are often thickened by callosities similar to those 
sometimes seen in species of Orgicutorpea. From the apex of 
the valve extend radiating and branching vascular sinuses. 

In the brachial valve the posterior margin is much thickened 
and,broadly grooved to allow the extrusion of the pedicle. This — 
thickening does not take the form of a cardinal area or shelf, ~ 
but is rather a callosity closely appressed against the interior 
surface of the shell, the central portion being projected beyond 
the margin of the pedicle-valve. Directly below and in front of 
this area are two transversely elongate scars, adjustors or poste- 
terior adductors, which are usually partly concealed by the pro- 
gressive overgrowth of the cardinal thickening. <A faint median 
septum begins between these scars and passes forward, becoming 
more prominent over the tongue-shaped median elevation which 
separates the large central scars. These impressions are oblique 
and are not simple, each appearing to be composed of two, if not 
three distinct scars, making a posterior, a median and an anterior 
pair. What appears to be the posterior pair is small, and some- 
times quite sharply defined, the central pair very much larger, and 
the anterior pair narrow, situated at either side of the angle of the 
median callosity and separated by its apex The specialization 
of the first of these scars is not satisfactorily established ; the 
entire impression is deeply excavated. In some well preserved 
specimens, there is also evidence of external, marginal scars lying 
just in front of the outer ends of the posterior adductors. 

Surface of both valves more or less completely covered by a 
beautiful ornamentation consisting of punctures or small pittings _ 
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‘of various depth, arranged either in quincunx (TZ. terminalis) or 


in radiating rows; in the latter case they may be distant from 
one another without intervening ridges (7. wmbonata), or lie in 
radiating furrows, when they are either circular (7. millepunctata) 
or subrectangular (7. Ottawensis). 

Shell-substance composed of an, outer calcareous layer with a 
series of inner corneous lamelle. The outer layer varies in thick- 
ness in different species, and is coarsely punctated by the pittings 
constituting the surface ornamentation. The corneous layers are 
impunctate. : 

Type, Zrematis terminalis, Emmons (sp.). 

Distribution, Lower (to upper ¢) Silurian. 

The species are largely American and mainly confined to the 
faunas of the Trenton and Hudson River groups. 


Schizocrania, Hall and Whitfield. 1875. 
(Plate 6, Figs. 9-13.) 


Shells sub-cireular in outline, inequivalve, unarticulated. 
Pedicle-valve flat or concave; apex subcentral. A deep trian- 
gular notch extends from just behind the beak to the margin, 
where its arc is equal to about one-sixth of the periphery. Theapex 
of. this broad pedicle-notch is occupied by a triangular transverse 
plate or listrium varying in size with the age of the shell, but 
extending for one-fourth to one-third the length of the opening. 
Surface marked by concentric growth-lines. On the interior no 
muscular impressions are visible. Brachial valve more or less 
convex, with the beak marginal. External surface radiately 
striated. The interior bears a pair of strong posterior adductor 
scars, lying close together in the unbonal region ; their outline is 


elongate-ovate, indicating a progressive increase in size, and they 


frequently appear to be divisible into anterior and posterior — 


elements. In front of them, at about the center of the valve, 
are the small and faint anterior adductor impressions. A low 
median ridge extends from the apex to beyond the center of the 
valve. External surface marked by elevated striz radiating from 
the beak. 

- Substance of the shell composed of perlaceous calcareous 
Jamin which constitute the most.of the shell, The inner layers 
appear to be corneous. All are impunctate (?). 
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Crania, Retzius. 1781. 5 
(Plate 6, Figs. 14-28,) 
Synonyms. Wuniulus, Stobceus, 1732; Waller, 1778; Anomia, 
Linné, 1760; Ostracites, Beuth, 1776; Patella, Miiller, L116 5am 
Criopus, Criopoderma, Poli, 1791, 1795; Orbceula, Cuvier, 1798; 
Lamarck, 1799; Orbicularius, Duméril, 1806; Craniolites, Sehlo- 
theim, 1820; Choniopora, Schauroth, 1854. 


Shell inequivalve, inarticulated, without perforation for a 
pedicle; subcircular in outline, generally somewhat transverse 
across the posterior margin; attached by the apex or the 
entire surface of the lower valve. Ventral or: lower valve 
depressed-conical or conforming to the surface to which it is 
attached. Dorsal or upper valve more or less conicai with a sub- 
central, posteriorly directed apex. External surface of the 
valves usually smooth, sometimes spinose or with concentric or 
‘radiating striz. In the interior of both valves are two pairs of 
large adductor scars, the posterior of which are close upon the 
margin and widely separated, the anterior near the center of the 
shell and close together, more approximate in the lower than in 
the upper valve. These posterior scars are often strongly ele- 
vated on a central callosity which surrounds their broad and 
thickened margins. Impressions of the pallial genital canals 
anterior. The margin of-the lower valve is usually coarsely 
digitate. 

Shell-substance calcareous; strongly punctated by vertical 
canals which become subdivided toward the epiderma Isurface. 

Animal provided with two spiral arms, whose apices are 
directed toward the dorsal valve. The alimentary canal forms a 
convolution on the right side, the anus opening near the center 
of the ventral valve. Liver large; genital glands six in number, 
two in each mantle lobe and two in the visceral cavity. Mantle 
without marginal setee. 
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Type, Crania craniolaris. Linne. | . | . 
Distribution. Lower Silurian to Recent (Northern Atlantic, 
rida, Japan). ; 


’ 


Crania anomala. After Hancock. 
Et Fic. 266.— Dorsal surface of the animal. Fie, 267. Ventral surface. 


mm, mesenteric muscle; di, divaricators; da, dorsal adjustors; va, ventral adjustors; oc, 
occlusors; bm, brachial muscles; bp, brachial process; ac, alimentary canal (According to 
Joust, this organ should have a median, not lateral termination), 


: Subgenus Ancistrocrania, Dall. 1877. 
| Pinker Rie) 
(Synonym; Cranopsis, Dall. 1871.) 
Lower valve attached ; upper valve with two internal apophyses 


or muscular fulcra diverging from the apex. 
Type, Ancistrocrania Parisiensis, Defrance (sp.). Cretaceous. 


Subgenus Craniscus, Dall. 1871. 
(Plate 7, Fig. 3.) 
(Synonym; Siphonaria, Quenstedt. 1851.) 

Attached valve divided by a transverse and a longitudinal 
septum into three cells, the posterior containing the muscular 
impressions. 

Type, Craniscus tripartitus, Minster (sp-). Jurassic. 

¢Subgenus Pseudocrania, McCoy. 1851. 
(Plate 7, Figs. 11-18.) | 
(Synonym; Paleocrania, Eichwald. 1860.) 

Shell free; valves convex ; margins of contact broad and flat; 
upper valve with three pairs of muscular scars, the largest sub- 
marginal; a smaller median pair, and an anterior pair with the 
members in apposition. In the lower valve the median and 
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anterior scars are coalesced; the cardinal scarsin the as other _ 


valve. 


“Type, Pseudocrania antiquissima, Eichwald (sp.). (Lower = 


Silurian.) 
: Subgenus Craniella, hlert. 1888. 


(Plate 7, Figs. 4, 8.) 
Shell somewhat irregular, outline subcircular or subquadrangu- 


lar. Lower valve thin, adhering by its entire surface; upper — 


valve pone more or less elevated; apex subcentral, posterior; 
interior of the upper valve without 
a well defined border ; impressions of 
the adductors large, very distinct, 
four in number, of which the poste- 
rior two are quite distant, the anterior 
two. subcentral, somewhat smaller, 
closely approximate or even con- 
fluent; from near each of the pos- 
terior impressions starts a vascular 
Tic: BAS. Cranieia Meduanensis-  sinys, which | is broad, “shrangme 
Internal cast of upper valve. sinuous near its point of départure, 
narrowing gradually in following the contour of the valve, 
emitting from its marginal side dichotomizing secondary branches. 
Type, Craniella Meduanensis, Ehlert. 
Distribution. Lower Silurian to Devonian. 


Subgenus Cardinocrania, Waagen. 1885. 
(Plate 7, Figs. 9, 10.) : 
Shells attached; posterior margin straight, set off from the 
rest of the outline by strong post-lateral indentations. Interior 
with a thin triangular plate, broad at its base where attached in 
the cardinal region; supported by a low median septum, 
Muscular impressions unknown. 
Type, Cardinocrania Indica, Waagen. (Permo-carboniferous, 
India.) 
Pholidops, Hall. 1859. 
(Plate 7, Figs. 14-22.) 
Synonyms; Patellites, Schlotheim, 1820; Craniops, Hall. 1859. 
Shells small, patelliform, equivalve, equiconvex, inarticulate, 
unattached. Outline oval or subelliptical; apex subcentral, 
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excentric or marginal, sometimes terminal and produced. Surface 
marked by strong concentric, often lamellose lines of growth, 


_which are crowded on the posterior, and distant on the anterior 


portions of the valves; these are sometimes crossed by faint 
interrupted radiating lines. On the interior, the surfaces of con- 
tact make a broad, smooth, flat or slightly convex border, some- 
what broader in front than behind. The muscular and visceral 
area occupies a sharply defined and very limited space in the 


apical portion of each valve. In both valves it is of essentially | 


the same size and ovate-triangular in outline, the apex of the 
triangle pointing forward and usually surrounded by a con- 
spicuous callosity. 

The ventral (2) valve bears two well defined central adductors 
occupying the same relative position as in Oranta; these 
impressions are usually simple, but appear to be sometimes com- 
plicated by association with ill-defined scars of the anterior 
muscles. The posterior adductors or divaricators are situated at 
the basal angles of the muscular triangle, and are distant from 
the posterior margin. The linear parietal scars are very strong, 
the posterior being more or less distinctly lobate, the anterior 
generally straight or rounding about the central adductors. In 
the opposite or dorsal (?) valve-the scars have essentially the 
same arrangement; the anterior adductors, however, are 
separated by elongate median scars (anteriors) which traverse 
the elevated callosity surrounding the anterior margin of the 
area. ‘The posterior scars are often more widely divergent than 
in the other valve. Shell-substance calcareous and impunctate (?). 

Type, Pholidops sguamiformés, Hall. 

Distribution, Lower Silurian’to Lower Carboniferous. 
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i 
Brachiopoda Articulata! 


Viniie, oprvionlntad: intestine terminating in a blind sac ; shell- 4 


substance essentially caleareous. 


So far as our knowledge of the fossil species extends, there are a 
_ very few of the forms included in this division to which the above 


definition does not apply. Several genera show very considera- 
ble modification of the articulating apparatus, but with rare 


exceptions these modifications in each group appear to be pro-— 


gressive, extending along certain lines of development and finally 
acquiring an extravagant manifestation, which may terminate 
abruptly or be followed by the degeneration and obsolescence of 
some of the parts. 

For example, the articulating apparatus in SrropHEODONTA, 
Propvuctus, etc., may be regarded as in a degenerative condition, 
and on this account these genera are sometimes placed near the 
base of the articulate division, though the type of structure exhib- 
ited by them is much more highly modified than in OrrHis and 
its immediate allies in the older rocks. 


The mode of articulation in Propvotus appears to have come 


legitimately from the progress and development of some portions 
of the articulating apparatus on the one hand, and the obsoles- 
cence of other characters, which appear in the earlier forms of 
strophomenoid shells, and have become modified in their pro- 
gress through the chonetids. While this may be regarded as a 
degeneration, it is also a progressive modification. 

Of the various designations which have been proposed with a 
signification equivalent to Professor Huxiry’s term for this sub- 
division of the Bracuropopa, are ARTHROPOMATA, OWEN; CLIsTEN- 
rerATA, Kine; while Bronn made use of the two names Terstr- 
cARDINES and ApyGta. 


Orthis, Dalman. 1828. 
(Plates 9-12.) 

Synonyms; Hysterolithes, Schlotheim, 1820; Orthambonites, 
Pander, 1830. 

Shell subcircular, subovate or subquadrate in outline. Valves 
more or less convex, the smaller or brachial valve being some- 
times nearly flat or slightly concave. Hinge-line straight and 
equal to, or shorter than the greatest width of the shell. Cardi- 
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nal area well developed on each valve and usually divided by an 
open triangular delthyrium. Beaks more or less incurved. 
Surface covered by radiating coste or fine strie, with faint 
evidence of median fold and sinus. 

In the interior of the pedicle-valve the large hinge-teeth are 
supported by dental plates which are more or less conspicuously 
developed, frequently resting upon the bottom of the valve. 
The bases of these are continued as a low elevation about the 
muscular area. This muscular impression is divided longitudi- 
nally by an inconspicuous median ridge and the -larger expan- 
gions on each side were probably occupied by the diductor 
muscles; within these and lying close against the median ridge 
are the adductors, while the pedicle muscles covered the posterior 
deltidial portion of this area. 

In the interior of the brachial valve the apex of the deltidial 
cavity bears a more or less developed cardinal process or callosity, 
which, in the typical group, is elongate and usually simple at its 


- termination. The dental sockets are deep and their inner walls 


support short divergent crura. The muscular impression is more 
or less distinctly quadruple, being divided longitudinally by a 
median ridge extending forward from the cardinal process, and 
transversely by fainter ridges. This quadruple scar marks the 
place of attachment of the adductor muscle. 

Ramified vascular markings are often retained over the pallial 
area, the principal trunks diverging from the median region and 
nearly following the curve of the anterior margin of the shell. 
Between these and the adductor impressions the markings of the 
ovarian areas are sometimes visible. 

Shell-structure fibrous and impunctate in the typical group. 

This extensive genus has been divided into the following 
groups or subgenera: 


Orthis, Dalman, sensw stricto. 
I. Group of OrTHIS CALLACTIS, Dalmian. 
(Plate 9, Figs, 1-7.) 
Shells plano-convex in contour; coste, strong, sharp and com- 
paratively few, rarely if ever bifurcating; the cardinal area on 


_ the pedicle-valve elevated and somewhat incurved ; dental lamellz 


slightly developed, not extending the entire length of the 
umbonal cavity. The cardinal process on the brachial valve is 
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an elongate, vertical plate, extending from the apex’the whole 
length of the delthyrium, thus longitudinally dividing the deep 
deltidial cavity. It is usually simple, both on the outer edge and 
at itsdistal extremity. Shell structure compactly fibrous and 
impunctate, except for large oblique tubules penetrating the 
external layers. (Lower— Upper Silurian.) 


Plectorthis, Hall. 1892. 
II. Group of Orrsis pricateLia, Hall. 
(Plate 9, Figs. 8-10.) 
Valves subequally convex. Cardinal area of pedicle-valve low; 
plications strong, simple or duplicate. Shell substance impune- 
tate. (Lower Silurian — (?) Lower Devonian.) 


Dinorthis, Hall. 1892. 
III. Group of Orrsis protmvetia (Conrad, MS.), Emmons. 
(Plate 9, Figs. 11-15.) 

Relative convexity of the valves reversed. Surface with strong, 
rarely bifurcating plications. Delthyrium sometimes partially 
closed. Muscular area in pedicle-valve subquadrate, bounded by 
extensions of the dental lamelle. In the brachial valve the 
muscular impressions are obscure; cardinal process erect, broad 
and frequently bilobed on its posterior face. Shell structure 
impunctate. (Lower Silurian.) 


Plesiomys, Hall. 1892. 
IV. Group of Orruis susquapRata, Hall. 
(Plate 9, Figs. 16-20.) 

Valves with reversed convexity. In the interior of the pedicle- 
valve there is a large quadrate muscular scar, with a tendency to 
bilobation by the lateral extension of the diductor impressions. 
The subdivision of this area into separate scars is frequently very 
distinct. In the brachial valve the cardinal process is thickened 
and erect at its posterior extremity, being distinctly crenulate on 
the summit and posterior face. The surface striz are tubulose 
and the shell-structure fibrous-impunctate. (Lower Silurian.) 

Hebertella, Hall. 18992. 
V. Group of Orruis stnvata, Hall. 
(Plate 10, Figs. 1-4.) 

Shells with convexity of the valves reversed. Surface covered 
with numerous fine, rounded, closely-crowded plications, crossed 
by lamellose growth-lines. On the interior of the pedicle-valve 
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the teeth are large and supported by thick lamelle which are 
continued as a strong ridge around a short obcordate muscular 
area. This area is medially divided by a prominent ridge upon 
the summit of which lies the linear scar of the adductors. The 
flabellate lateral impressions are sometimes divisible into their 
two components, diductors and adjustors, and in old individuals 
the impression of the pedicle-muscle is often distinct. 

In the brachial valve the dental sockets are narrow and are 
inclosed beneath, and on the inner side, by the strong erural 
plates. The cardinal process is elongate and simple, sometimes 
thickened, often crenulate, but not lobed at its posterior 
extremity. The process unites with the inner basis of the crural 
plates and is produced forward as a median ridge dividing the 
four muscular scars, which are distinctly developed only in old 
shells. 

Shell-structure fibrous-impunctate ; the plications of the surface 
sometimes tubulose. oes 

(Lower — Upper Silurian.) 


Orthostrophia, Hall. 1883. 


VI. Group of Orruis sTROPHOMENOIDES, Hall. 
(Plate 10, Figs. 5-8.) 

Contour and surface as in HeperrELia, In the interior of the 
pedicle-valve the muscular area is deeply excavated, and limited 
almost to the narrow space between the dental lamella. The 
adductor scars are extremely minute and linear, while the diduc- 
tors occupy the rest of the area. In the opposite valve the mus- 
cular area is similarly confined but the quadrilobate character of 
the impression is very decided. The lateral components are 
divided by a strong median ridge, and the entire area is deeply 
impressed in the substance of the shell. The cardinal process 1s 
elongate and simple at its posterior extremity, the crural plates 
and crura strong. 

The vascular and ovarian markings are conspicuous. In the 
pedicle-valve two or three large vascular trunks originate near 
the anterior edge of the muscular area, divide a few times in 
their passage over the pallial region, the branches rapidly multi- 
plying near the margin. In the opposite valve the main sinuses 
are four in number, originating in pairs at the ante-lateral mar- 
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gins of the anterior adductors. The outer ‘debe of each Lae 
curves quite abruptly toward the cardinal angle, while the inner _ 


members curve outward and then inward, all ramifying as they _ * 


approach the: margins of the shell. The umbo-lateral spaces — 
inclosed by the curvature of these sinuses in both valves, and the — 


central space in the brachial valve, are covered with linear den- — 


dritic ovarian striz. Shell substance felon oi: 
(Lower Devonian.) . 


Platystrophia, King. 1850. 
VIL. Group of Orruis prrorata, Schlotheim (sp.). 
(Plate 10, Figs. 9-13.) 

Contour spiriferoid; hinge-line and area long and straight, 
nearly equally developed on the two valves. Both valves. very 
convex, the brachial being the more so, and bearing a very strong 
median fold corresponding to a deep sinus on the opposite valve. 
Surface of valves marked by strong, sharp plications, which extend 
over the fold and sinus, and the external surface is finely granu- 
lose, the latter feature being rarely well retained. Delthyrium 
open in both valves, bemg somewhat larger in the pedicle-valve, 
and in old and gibbous shells of Orthis lynx it has often encroached 
to a considerable extent upon the umbonal region of the valve. 
Teeth thick and very prominent; muscular area comparatively 


small, but usually deeply excavated in the substance of the shell, - 


and not readily divisible into the component scars. The cardinal 
process of the brachial valve is a simple linear ridge, always small 
and sometimes nearly obsolete. Dental sockets comparatively 
small; crural plates large and thick, uniting at their inner bases 
and produced into a prominent median ridge. Musculdr area 


quadruplicate. Shell-structure very compact and finely fibrous, 
without punctation. 


(Lower — Upper Silurian.) | 


Heterorthis, Hall. 1899. 


VIII. Group of Orrais Crytm, Hall. 
(Plate 11, Figs. 1-3.) 

Contour leptanoid, Shell transversely oval, with a straight 
hinge-line and rounded cardinal extremities ; its foNe is depressed 
plano-convex, the convexity of the pedicle-valve being slight. 
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The cardinal area is about equally developed on each valve. 
Surface ornamented by fine, rounded, radiating strie between 
each two of which are from two to six much finer radiating 
lines; all these are crenulated by exceedingly faint growth-lines. 

The interior of the pedicle-valve has short teeth with prominent 
extremities, and inconspicuous dental lamelle. The muscular 
impression is large and consists of a small adductor scar situated 
centrally, and two lateral scars which are flabellate and greatly 
elongated, but not uniting in front and inclosing the adductor, as 
is usual in typical forms of Orruis. These lateral scars are 
divided into subordinate impressions, of which the outer posterior 


members may represent the adjustors. In’the brachial valve the _ 


dental sockets are obscure, the crural plates oblique, terminating 
abruptly at the bases of the crura, their lower part being con- 
tinued in a low ridge surrounding a short subcircular muscular 
area, which is very obscurely quadrilobate. The cardinal process 
has a vertical, sharp, simple, posterior edge, butis much thickened 
where it unites with the crural plates, and is produced along the 
muscular area as a prominent median ridge. From the ante- 
lateral margins of the muscular area radiate six low, somewhat 
sinuous ridges of similar character to those frequently seen in 
members of Group XI. Both valves are considerably thickened 
just within the margins, as in many strophomenoids. 

The shell-structure is finely fibrous and perforated by minute 
punctations which are in general sparsely developed, but most 
distinctly arranged in radiating rows corresponding to the 
surface striz. 

(Lower Silurian.) 


Bilobites, Linné. 1775. 
Synonym: Dicelosia, King. 1850. 
IX. Group of OrrHis BILOBA, Linné. 

(Plate 10, Figs. 14-19.) 

Shells small, strongly bilobed. Hinge-line short; teeth and 
sockets obscure; cardinal process small and simple. Crural plates 
thin and very long, often extending as far forward as the com- 
mencement of the lobation. Muscular area indistinct, larger in 
the brachial, than in the pedicle-valve. Shell-substance fibrous 
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and punctated by coarse tubules apparently arranged i in radiating | 
rows. a 
(Lower Silurian— Lower Devonian .) - is 


Dalmanella, Hall. 1892. 
Group of Orrsis resroprnari4, Dalman. 
(Plate 11, Figs. 4-17.) 


Shells plano-convex or subequally biconvex. Pedicle-valve 
usually the deeper, often gibbous, elevated at the umbo and 
arched over the cardinal area. Hinge-line generally shorter than 
the greatest width of the shell. In many of the species there is 
a more or less conspicuous, undefined median fold and sinus on 
the pedicle and brachial valves respectively. Surface covered 
with fine, rounded bifurcating striz. : 

In the pedicle-valve the teeth are quite prominent, thickened 
at their extremities and supported by lamellz which are pro- 
duced forward, circumscribing a rather short suboval or sub- 
quadrate muscular area, which is more or less distinctly defined 
in different species and_in different conditions of the shell. 

In the brachial valve the cardinal process extends forward to 
the bases of the crural plates, where it is broadened and continued 
thence as a median ridge separating the muscular impressions. 
The inner surface of this process is divided by a faint median 
furrow which produces two lobes at the posterior extremity, and 
each of these lobes is again divided, making the process quadri- 
lobate. Sometimes the inner divisions of the two main lobes have 
coalesced, producing a strong median lobe and thus making ‘the 
process appear trilobate> In some species, at maturity, and in 
others from abnormal growth, this process becomes a broad plug, 
which fills the entire delthyrial opening. ‘The dental sockets are 
small, the crural plates often greatly elevated, especially in the 
plano-convex forms, and they are not usually produced into a 
ridge about the muscular area, but end abruptly. Muscular 
impressions quadruplicate, sometimes with radiating ridges 
extending from the lateral and anterior margins. 

Shell-substance finely fibrous and punctate. 

(Lower Silurian — Upper Silurian.) 
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Rhipidomella, (Ehlert. 1820. 
Synonym; Rhipidomys, Ehlert. 1887. ‘ 
X1. Group of Ortais Mica Erin, Léveillé. 
Plate 12, Figs. 1-18.) i 

Shell subcircular in outline, biconvex and sublenticular, with 
the brachial valve somewhat the deeper. Hinge-line short, 
cardinal area narrow, especially on the brachial valve. The 
surface bears a slight median depression on each valve, and is 
covered with fine, rounded, subequal striz which are hollow, 
often opening upon the surface ; these openings probably repre- 
gent the broken bases of short tubular spines. 

The pedicle valve bears two strong diverging teeth, planted 
firmly upon the valve at the bottom of the delthyrium, and 
extending upward and outward at their extremities; from their 
bases a more or less strongly defined curving ridge extends 
forward, bordering the muscular area. The muscular area 
extends from one-third to five-sixths the length of the valve and 
is deeply impressed ; the pedicle-scar fills the entire rostral cavity ; 
the adductors occupy a small central scar which is completely 
enveloped by the great diductors. A median ridge arises in 
front of the adductors, dividing the diductors ; sometimes the latter 
scars rest upon a general anterior flattening of this ridge, and 
in rare instances the ridge divides the separate components of 
the adductor impression. The margin of the entire muscular 
area is thickened and elevated, and outside of this are deeply 
pitted ovarian markings. 

In the brachial valve the dental sockets are deep and narrow, 
the crural plates extremely prominent, sometimes supporting 
short crura.- The cardinal process is erect, strongly arched on 
its anterior face, often very thick and greatly elevated; the edge 
of its posterior face is multilobate, the posterior surface itself 
having a trilobed appearance. The muscular area is quadrupli- 
cate, comparatively small and usually indistinct. A broad, low, 
median ridge extends forward from the base of the cardinal 
process. The shell-structure is coarsely fibrous and very strongly 
punctate, the perforations being large and generally more 
abundant along the furrows between the striz. 

(Upper Silurian — Upper Carboniferous.) 
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Sctirophonia, King. 1850, 
XII. Group of Orruis resuprvata. Martin. 
(Plate 11, Figs. 18-23.) 


Shells resupinate or with normal convexity reversed as in ej 
Groups IV, V, VI. Surface very finely striate, the strie being 


hollow, tubulose and produced into short spines as in RurprpoMELLA. 


In the pedicle-valve there is a short subquadrate or obcordate 
muscular area with thickened, elevated margins, and deeply sunk in 


the substance of the shell ; in the opposite valve a less distinctly: 
defined, quadripartite area. In the brachial valve the crural ~ 


plates are erect and divergent; the cardinal_process, which in 
young shells, has much the same character as in RurerpoMELLA, 
becomes resorbed and thus narrowed with age, making a thin 


and sharp ridge; concomitant with this change is the formation, — 


in the delthyrial cavity, of one, two or even three minor ridges 
on each side of the original process, so that in old shells the pos- 
terior face of the process appears to be multilobate. In this 
valve four (rarely six) deep pallial sinuses take their origin 
at the anterior margin of the muscular area, passing forward as 
broad, simple, subparallel bands, to near the margin of the valve, 
babe they bifurcate and become arborescent. Shell substance 
highly punctate. 
(Upper Silurian —Coal Measures.) 


Orthotichia, Hall. 1892. 
XIII. Group of Orrnis ? Morcaniana, Derby. 
(Plate 12, Figs. 14-17.) 

External form as in Scatzopnorra. In the pedicle-valve the 
dental lamelle are highly developed, between them lying a 
conspicuous median septum ; muscular area not deeply impressed. 
Shell substance punctate. 

(Carboniferous; Brazil, India.) 


Enteletes, Fischer de Waldheim. 1830. 
XIV. Group of Enteletes Lamarcki, Fischer de Waldheim. 
(Plate 12, Figs. 18-21.) 

Valves strongly inflated; brachial valve the more convex. 
Surface coarsely ribbed and covered with fine radial striz. 
Hinge-line short; cardinal area of pedicle-valve highly 
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developed. On the interior the pedicle-valve bears strong 
teeth, highly developed convergent dental lamelle, and an 
elevated median septum which extends to the middle of the 
valve, terminating abruptly. In the brachial valve the crura are 
recurved over the cardinal line and are supported by strong 
septa; cardinal process small, erect and multilobate. Muscular 
scars very faint. Shell substance punctate, tubulose at the 
surface. 


(Carboniferous.) 
Billingsella, Hall. 1892. 


(Plate 8, Figs. 1, 2.) 


Shell transverse ; subquadrate or semicircular in outline. Con 
tourconcavo—,orplano-convex. Surface sharply striate or plicate. 
Pedicle-valve the more convex; cardinal area moderately high, 
vertical or slightly incurved. Delthyrium covered by a convex 
plate, which, in rare instances, may be minutely perforated at 
the apex; the teeth are well developed, but the dental plates are 
continued along the bottom of the umbonal-cavity, only near 
the apex inclosing a small subelliptical muscular area. In the 
brachial valve the cardinal area is greatly inclined, making an 
obtuse angle with that of the opposite valve., The delthyrium 
is partially covered by a convex deltidium which never attains 
the development seen in the opposite valve, and is often wholly 
absent. 

Type, Orthis Pepina, Hall. 

Distribution. Oambrian—(?) Upper Silurian. 


Protorthis, Hall. 1892. 
(Plate 8, Figs 3~7.) 


Shells small, transversely subquadrate or semicircular. Hinge- 
line straight, its length being equal to the greatest width of the 
valves. Valves unequally biconvex, or sub-planoconvex, the 
pedicle-valve being the larger. The cardinal area is narrow on 
both valves, but is higher on the pedicle-valve, and is transected 
by a broad delthyrium which is closed below by a concave plate 
apparently produced by the union of the dental lamella, which 
are not continued to the bottom of the valve; teeth distinctly 
developed. In the brachial valve the cardinal area also bears an 
open delthyrium ; the dental sockets are obscure and the crural 
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plates small; the latter appear to unite and form a low « 


across the ane of the delthyrium. Cardinal process absent or’ 
rudimentary in all the specimens examined. Muscular marae 


in both valves extremely obscure. 


Surface marked by distinct plications, with interstitial fia ae 4 


radii, which are crossed by delicate concentric striae; these are 
usually accompanied by a low sinus and fold on the brachial and 
- pedicle-valves, respectively ; interior very finely papillose. Shell- 
substance fibrous and apparently punctate. 

Type, Orihis Billingsi, Hartt. (Cambrian.) 


Clitambonites, Pander. ~ 1830> 
(Plate 8, Figs. 8, 9.) 
Synonyms; Pronites, Gonambonites, Pander. 1830. 


Shells with a subsemicircular marginal outline; convex or — 


subpyramidal in the typical group. Hinge-line straight and 
forming the greatest diameter of the shell. Pedicle-valve 
elevated, cardinal area high, vertical, or sometimes incurved, and 
crossed by a broad delthyrium, which is normally covered by a 
convex, perforate deltidium. On the interior of the valve the 
dental lamellwe are very strongly developed, converging and 
uniting in the median line before reaching the bottom of the 
valve; thus forming‘a spondylium, which, with the deltidium, 
incloses a conical subrostral vault. This plate is supported by 
a median septum extending for about one-half the length of the 
valve. Muscular impressions obscure. In the brachial valve 
the cardinal area is considerably developed, and the delthyrium 
filled by a conspicuous callosity, against the inner side of which 
the simple orthoid cardinal process abuts. The dental sockets 
are large, the crural plates low and continuous with the edges of 
the delthyrial callosity. A thickened transverse area is formed in 
the umbonal region by the union of the inner portions of the 
crural plates with the cardinal process, and thence a broad median 
ridge is continued forward through the muscular area, which is 
sharply defined and quadripartite. External surface covered 
with radiating stria. Shell-substance impunctate. 
Type, Clitambonites adscendens, Pander. 
Distribution. Lower Silurian. 
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Hemrpronrrss, Pander, 1830. (Plate 8, Figs. 14, 15.) Shells 


as in CLiTAMBONITES but with shorter hinge-line and subequally 


convex valves. Type, H. tumida, Pander; Lower Silurian). 

Orraisina D’Orbigny, 1847. (Plate 8, Figs. 10-13.) Shells as 
in Crrramsontres but with the cardinal area and chilidium of the 
brachial valve extravagantly developed.. Type, 0. anomala, 
Schlotheim (sp.) Lower Silurian). : 


Subgenus Polyteechia, Hall. 1892. 
(Plate 8, Figs. 16-20.) 

Shell small, subtrihedral in contour. Hinge-line straight, 
about equaling the diameter of the shell. Pedicle-valve with a 
high, nearly vertical cardinal area marked with oblique striations 
parallel to the lateral margins. Delthyrium covered by a narrow, 
convex plate; the presence of a foramen 
nut determined. On the interior the 
dental lamellz are widely separated, and 
descend along the umbonal cavity for a 
short distance vertically, thence bending 
sharply inward and meeting at a low 
angle in the median line; thus forming, , Polytechia apicalis. 
with the deltidium, a conspicuous subrostral wa a ee 
vault. This is supported by a stout median 7°" = 
septum, and two smaller lateral septa, which meet it at the lines 
of angulation ; the former of these extends for the entire length 
of the plate, while the latter is free from the accessory septa 
near its anterior edge. The umbonal cavity of the valve is thus 
divided into five chambers, and in the lateral chambers there is 
still another septum, lower than the rest and not extending to 
the spondylium. The brachial valve is shallow and depressed- 
convex, with a narrow cardinal area. The delthyrium 1s very 
proad with a partially developed covering, the dental sockets are 
widely separated, the crural plates narrow and nearly parallel to 
to the hinge-line. The cardinal process is simple, linear and quite 
prominent, and at its union with the crural plates is a subtri- 
angular thickening which is supported by a low median septum. 
Surface covered with fine, elevated, radiating strie, without 
evidence of median fold and sinus. 

Type, Hemipromites apicalis, Whitfield. 

(Lower Silurian.) 
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(Plate 8, Figs: 21-07.) 4 


Synonym; Mystrophora, Kayser, 1871. ae 
Shell subpyramidal, somewhat semicircular, with or without — < 


median sinus and elevation. Pedicle-valve elevated, subpyra- 


piiibtarmined: Cardinal area large, triangular, divided by a 


_ narrow fissure, which is sometimes closed at the summit by a 
concave plate. Brachial valve fiat, or varying from depressed- 


- midal; beak straight or slightly arched; muscular impressions — 


convex to concave. Beak entire, or indented by the foramen; 


cardinal line straight and usually equaling the width of the shell; 
crural plates broad and well developed, marked by the imprints 
of the pedicle muscles, and produced in the middle in a pointed 
process; the cardinal process extends, as a median septum, 
through the length of the shell, and may be simple or divided 
at its anterior extremity. Exterior surface covered with radiat- 
ing striae. 

Type, Scenidiwm insigne, Hall. 

Distribution. Lower Silurian — Middle Devonian. 


Orthidium, Hall. 18992. 
(Plate 8, Figs. 28-81.) 


Shell very small, transverse, having the external aspect of 
Scrnipium. Hinge-line long, making the greatest diameter of 
the shell. Pedicle-valve the more convex; cardinal area moder- 
ately high, with a broad open delthyrium, strong teeth and 
inconspicuous dental plates; in all respects like the correspond- 
ing valve of Orthis calligramma. Brachial valve slightly convex ; 
Sina area very narrow; dental sockets well developed, crural 
plates very short and er ect, coalesced with the cardinal process, 
which thus becomes a vertical, transverse, subcrescentic plate, at 
the base of which the shell is somewhat excavated; muscular scar 
quadruplicate. Surface covered with radiating striz, which 
extend over the broad, low sinus and fold in the beaKhial and 
pedicle-valves respectively. In the former the sinus makes a 
prominent median ridge in the interior of the valve. Shell 
structure not determined. 

Type, Orthidium gemmndannd, Billings. 

(Lower Silurian.) 

144 


Fe ee ee ee 


Report or THE Srare GHoLOGIST. Nr Oe 


Leptella, Hall. 1892. 

(Plate 18, Figs. 10-12.) ‘ 
Shells small, normally concavo-convex. Outline semicircular 
or semielliptical. Hinge-line straight, making the greatest 
diameter of the shell. Pedicle-valve evenly convex, cardinal 
area moderately high, delthyrium for most of its extent covered 
by a convex plate; teeth inconspicuous and unsupported by 
lamella; muscular impressions undetermined. Brachial valve 


slightly concave ; cardinal area comparatively high; the delthy- 


rium filled by the cardinal process, which, as viewed from 
behind, is divided by a median groove for its entire height. On 
the cardinal margin this process is double but less conspicuous 


than the crural plates, which are arched and highly elevated 


above the hinge-line. They are short, terminate abruptly, and 
inclose deep sockets. The visceral area is flattened or concave, 
its anterior margin forming a double curve, from which line the 
surface of the valve is abruptly deflected. This visceral area is 
divided by a broad median ridge and its surface covered with 
fine, sharp radiating lines which end at the line of deflection. 

Type, Leptella sordida, Billings. 

Distribution. Cambrian — Lower Silurian. 


Leptzna, Dalman, 1828. 
(Plate 18, Figs. 1-4, 6-9.) 

Synonym; Leptagonia, McCoy, 1844. 

Shells plano-convex when young, concavo-convex at maturity ; 
convexity normal. Surface covered by conspicuous concentric 
corrugations or wrinkles over the flatter portions of the valves. 
Where these cease the surface is more or less abruptly and often 
rectangularly deflected, forming a conspicuous anterior slope. 
The whole exterior is covered with fine, even, radiating, thread- 
like, tubular striae, which, in well-preserved specimens, are crenu- 
lated by finer concentric strie, Outline transversely subquadrate 
or semioval. Hinge-line straight, its length making the greatest 
diameter of the shell; extremities often subauriculate. Cardi- 
nal area narrow, slightly wider on the pedicle-valve, not. denti- 
culate. In the pedicle-valve, the delthyrium is covered by a 
convex deltidium, perforated at the apex by a foramen which is 
closed at maturity or encroaches upon the apex of the valve. 
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This deltidium is most conspicuously developed in early stages of 
growth, when it has the form of a tube or sheath, which char- 
acter becomes obliterated as maturity approaches, by the increase 
in the size of the cardinal process, and the deltidial callosity 
formed about its base. In adult shells the foramen has become — 

inelosed by the substance of the shell, its external opening being 


aperture appearing in front of the pedicle-scar. Not infre- 
quently the passage is closed at maturity. The teeth are very 
divergent and quite conspicuous, generally supported by lamella 
which are continued around the subcircular muscular area of the 
narrow umbonal cavity. The muscular scars consist of a narrow 
median or adductor, inclosed by flabelliform diductors. 

In the brachial valve the area is linear, the delthyrium is pro- 
gressively filled by the growth of a callosity, which is often 
deeply grooved, along the center, and sometimes perforated in 
the line of division between the branches of the cardinal process. 
The cardinal process consists of two sessile, diverging apophyses 
which have broad, flat, striated surfaces of attachment, and are 
extended beyond the hinge-line. The sockets are moderately 
deep; the crural plates are usually not sharply defined, but are 
continued in a curving line along the inner surface of the valve, 
partially embracing a pair of broad, ovate muscular impressions 
which are marked by aborescent ramifications; recurving and 
again incurving, these ridges partially surround a pair of smaller 
muscular areas, lying in front of the first. At the inner base of . 
each branch of the cardinal process there arises a low elevation 
or callosity, which, extending obliquely forward, and uniting in 
the center, continues asa narrow median ridge dividing the 
posterior pair of muscular impressions. This ridge sometimes 
terminates in a point near the base of the first pair of impres- 
sions, and the second pair are separated by a low, slender median 
septum, which sometimes apparently takes its origin at this pomt, 
but which is in fact a continuation from the interrupted posterior 
ridge;-and extends for some distance over the pallial region. 

The muscular area, when its features are most distinctly 
retained, shows the subdivision into the following scars: (a) A 
large posterior pair (the posterior adductors), the surface of 
which is covered with arborescent ridges; the anterior portion of 
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each of these scars is smoother than the rest, generally much 


thickened and often extremely elevated at its outer margins. 
These may be regarded as accessory elements of the posterior 
adductors. (0) An anterior pair (anterior adductors), situated 
close together at about the center of the valve. The position of 
these is generally well defined but their outline 1s frequently 
obscure. (¢) An elongate, narrow median scar, which is appar- 
ently divided for its entire length by:a faint ridge. In front of 
the muscular area there are often a number of short protuberances 
on each side of the median septum, and the anterior pair of scars 
is frequently obliterated by prominent callosities. At the line 
of geniculation the interior surface is elevated into a very promi- 


nent, sharp, or abruptly rounded crest. Spiral callosities for the 


support of the brachia, similar to those in Davinsonra and 
Lepra#nisca, have been observed, 

Shell-substance strongly punctate. 

Type, Leptena rugosa, Dalman. 

Distribution. Silurian — Carboniferous. 


Rafinesquina, Hall. 1892. 
(Plate 18, Figs. 513-18.) 


Shells normally concavo-convex. Surface ornamented by radia- 
ting striw, of alternating size, crossed and crenulated by finer 
concentric strie. Cardinal margins without denticulations. 
Interior of the pedicle-valve with the muscular area not strongly 
limited ; consisting of two broad flabellate diductor scars inclos- 
ing an elongate, more distinctly defined adductor. The faintness 
of the limitation of this area is in marked contrast to the sharply 
defined muscular area in the corresponding valve of Luprana. In 
the brachial valve the cardinal process is more closely sessile 
than in Lepr=na, and there is frequently a linear callosity between 
the branches. The posterior adductor scars have the arborescent 
markings of Leptena rhomboidalis, and these impressions are the 
only ones well defined, the anterior scars being narrow and rarely 
retained with distinctness. From the anterior margin of the 
muscular area radiates a series of irregular furrows and nodose 
ridges, which are to some extent of vascular origin. 

‘Type, Rafinesquina alternata, Conrad (sp.). 

Distribution. Lower — (%) Upper Silurian. 
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Stropheodonta, Hall. 1852. 
(Plate 14, Figs. 1-6.) 

Shells normally concavo-convex. Cardinal area common to the 
two valves, that of the brachial valve narrower or linear ; smooth 
or finely striated longitudinally, sometimes showing through the 
outer laminz of the shell, strong, parallel, transverse bars, which 
project beyond the cardinal margin as short processes, and articu- 
ate with a corresponding ‘series of pits in the opposite valve. 
The earliest species have these denticulations developed only for 
a short distance on each side of the center, while in the latter 
faunas they extend the entire length of the hingeline! In the 
type-species the delthyrium is usually completely closed by the 
extension of the shelly laminz of the area, and on the inside by 
the formation of a callosity between the apophyses of the cardi- 
nal process. Sometimes a low, narrow, convex deltidium is 
present, and in the early species the delthyrium is frequently 
open. 

From the normal position of the dental lamelle there extend 
‘two diverging, sometimes nearly vertical ridges of variable 
strength bounding the post-lateral portion of the muscular area, 
which is not limited by a ridge in front. The entire muscular 
area consists of two broad flabelliform diductor scars, inclosing 
an oval adductor which is distinctly divided into anterior and 
posterior elements. The foramen, dental plates and teeth are 
obsolete or obsolescent in the Devonian species. 

In the brachial valve the delthyrium is also usually closed, the 
cardinal apophyses are strongly arched into the umbonal cavity 
of the opposite valve, their surfaces of attachment being some- 
times nearly parallel to the plane of the cardinal area of the 
brachial valve, and often extending beyond it. Small crural 
plates are always present, though they could not have been 
functional at maturity. Muscular arrangement similar to that of 
Rafinesquina alternata, the posterior scars being more elongate 
the anterior pair usually less defined, and all the scars frequently 
obscured. The anterior muscular fulcra are sometimes developed 
into very prominent elongate apophyses. The median septum 
often becomes elevated into a high crest at the center of the 
valve. Over the pallial region the interior of both valves is 
strongly papillose, External surface covered with radiating, 
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sometimes fasciculate strie; rarely smooth. Shell-substance 
fibrous, coarsely punctate. : 

Type, Stropheodonta demissa, Conrad (sp.). 

Distribution. Lower Silurian (?) — Upper Devonian. 


Subgenus Pholidostrophia, Hall. 1892. 
(Plate 14, Figs. 11-15.) ‘ 
Shells small; surface smooth or squamous; nacreous. Interior 
of the brachial valve with three diverging ridges in front of the 
muscular area. (Type, P. nacrea, Hall (sp.). Devonian.) 


Subgenus Leptostrophia, Hall. 1892. 
(Plate 15, Figs. 1-4.) 

Shell plano-convex or flat; delthyrium more or less completely 
closed. In the pedicle-valve are two pustulose diverging ridges, 
bounding the sides of the muscular area. Cardinal scars broad 
and flabellate; not distinctly limited anteriorly. (Type, L. mag- 
nifiea, Hall. Devonian.) 


(%) Subgenus Brachyprion, Shaler. 1865. 
(Plate 14, Figs. 7-10.) 

Shells with delthyrium open or partially covered ; crenulations 
of the cardinal margin confined to a very limited extent on either 
side of the fissure. 

(Type, B. Leda, Billings (sp.). Upper Silurian.) 


Subgenus Douvillina, Cthlert. 1887. 
(Plate 14, Figs. 16-19.) 

Shells having a crenulated hinge and flat deltidium. In the 
pedicle-valve are two small. teeth connected with diverging 
ridges which are strongly elevated in’ front, and inclose a trans- 
verse muscular area. Beneath the beak 
are two crests supported by a short 
median septum; posteriorly these all 
unite to form a single apophysis grooved 
in the middle and uniting with the 
inner surface of the deltidium. The : 
brachial valve has a prominent bifid ie LS wy 
cardinal process, and a pair of small Fic. 270.— Brachial valve of Dowvil- 
protuberances representing the crural ina Dutertrii. After Giauxrrt. 
plates; from the base of the cardinal process extends a median 
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ridge which bifurcates anteriorly inclosing a cavity for the inser- a g 
tion of the anterior adductors. (Type, D. Dutertriz, Murchison 


(sp.). Devonian.) | 
Cadomella, Munier-Chalmas. 1887. 


Shell nearly flat or gently concavo-convex; hinge-line long, 
straight; beak of pedicle-valve scarcely prominent ; cardinal areas 
linear ; deltidium narrow. On the interior the pedicle-valve bears 
divergent teeth-between which lies an apophysis, serving as a 
base of attachment for the accessory diductors. The principal — 
diductor scars are flabellate, but do not extend beyond the ~ 
umbonal region. In the brachial valve is a-stout cardinal pro- 
cess, grooved upon its upper surface near the lateral margins. 
Socket-walls greatly elevated and continued into curved crural 
apophyses which have a tendency to become free toward their 


Cadomella Moorti. 
Fia. 271.— Interior of pedicle-valve. Fig. 272.— Interior of brachial valve. (MunrIER- 
CHALMAS,) 


extremities. There is a median septum which, at its anterior 
end, at the center of the valve, is strongly elevated and bilobed. 
The four adductor impressions united into two cordate scars 
whose outer margins are strongly thickened. 

Type, Cadomella Moorvi, Davidson (Lias). 


Strophonella, Hall. 1879. 
(Plate 15, Figs. 5-11.) 


Shells semicircular or semielliptical, concavo-convex, resupil 
nate, the pedicle-valve concave and the brachial valve convex. 
Area of pedicle-valve striated, solid, with or without a centra- 
deltidial scar, or rarely a partial foramen, with similar features 
on the narrow aréa of the brachial valve; inner margins 
of the cardinal areas of each valve crenulate, and from beneath 
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the center of the ventral area there is often a strong process (fre- 
quently bilabed) which extends beyond the cardinal line. Mus- 
cular area of the pedicle-valve strongly marked, and limited by 
a prominent border. Brachial valve wlth a narrow hinge-area 
transversely or longitudinally striate, or both, and marked in the 
center by a deltidial scar. Cardinal process double, each divi- 
sion notched or bidentate ‘at the extremity; muscular areas 
quadrangular. : 

Type, Strophonella fasciata, Hall. 

Distribution. Upper Silurian — Upper Devonian. 


Subgenus Amphistrophia, Hall. 1892. 
(Plate 15, Figs. 12-14.) 
Shells with convex deltidium and very short row of cardinal 


-denticulations. In the pedicle-valve the muscular area is not 


inclosed; in the brachial valve muscular markings extremely 


faint. 
(Type, A. striata, Hall (sp.). Upper Silurian.) 


Strophomena, Rafinesque (de Blainville). 1825. 
(Plate 14, Figs. 1-7.) 
Synonyms; (?) Strophomenes, Rafinesque, 1820, 1831; Defrance, 
1824. 

Shells transversely subsemicircular or semielliptical ; greatest 
width along the hinge-line. Surface concavo-convex and covered 
with fine radiating striae which are equal or alternate in size. 
The pedicle-valve is slightly convex about the umbo, but becomes 
rapidly concave toward the middle with the apex perforated, 
except in old age. The cardinal area is conspicuous and nearly 
vertical, and the delthyrium closed by a convex plate or delti- 
dium. Teeth widely divergent and supported by plates 
which are produced into elevated ridges nearly surround- 
ing the muscular area. The latter is relatively short, subcircular 
in outline, deeply excavated and divided medially by a more or 
less distinctly defined longitudinal ridge which is often continued 
over the pallial region. 

The brachial valve is concave at the umbo, becoming strongly 
convex with growth; it has much the narrower cardinal area, and 
the delthyrium is rudimentary or incomplete. Dental sockets 
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“deep, and continued as narrow grooves ‘ain dentatttne Acre 
the cardinal area. 


The crural plates are extended laterally with 
aslight curve, but are not supported by septa; at their inner © 


margins they unite to form a callosity, upon which rests 4 


the short, bilobed cardinal process, which scarcely extends — 


beyond the hinge-line. The muscular surface of this process is 


cordate in outline and is placed at a low angle to the plane of 
the area. A low median ridge extends forward from the hinge- 


Fias. 278, 274.— Strophomena rugosa. After DE BLAINVILLE. 


plate separating two large adductor scars, in front of which are 


two narrow elongate impressions. Vascular and ovarian mark- 
ings frequently well defined. Shell-substance fibrous, strongly 
punctate. 

Type, Strophomena rugosa Rafinesque (de Blainville), 1825,= 
Leptena planumbona, Hall, 1847,as recognized by Kine and 
other authors. 

Distribution, Lower —(?) Upper Silurian. 


Orthothetes, Fischer,de Waldheim. 1830. 
(Plate 14, Figs. 8-16.) 

Shells plano-convex or biconvex, sometimes becoming concavo- 
convex with age. Brachial valve usually the deeper in the 
pallial region; pedicle-valve highest about the umbo, which is 
sometimes much extended, and often shows a pronounced ten- 
dency to irregular growth. Surface covered with slender, 
subequal radii, which are crenulated by sharp concentric striz. 
Hinge-line long, equaling, and often greater than the width of 
the shell; in some species frequently showing a tendency to 
auriculation at the extremities. Pedicle-valve with the cardinal 
area prominently developed ; the delthyrium covered by a, thick, 
more or less convex deltidium, which is rarely if ever perforated 
at maturity. On the interior the teeth are moderately large, 
sometimes thickened, but not supported by dental plates. The 

152 


muscular area is marked by flabelliform cardinal scars, inclosing 
asmall adductor impression. ; 

In the brachial valve the cardinal area is narrow, the deltidial 
covering small and emarginate at the center. The cardinal pro- 
cess is united to the crural plates, the whole forming a vertical 
suberescentic process, most elevated centrally and notched or 
divided at its crest, making it bilobed or bidentate, as seen from 
its inner surface ; on its outer or posterior face each apophysis is 
deeply grooved, giving the entire cardinal process, from this 
point of view, a distinctly quadrilobate appearance. The crural 
plates end more or less abruptly in elevated poihts, which 
undoubtedly mark the place of attachment of the crura. The 
bases of these plates are not produced around the muscular area. 
Muscular impression flabelliform, very much.as in the other 
valve; divided medially by a low faint ridge. Shell-substance 
strongly punctate. 

Type, Orthothetes crenistria, Phillips (sp.). 

Distribution. Upper Silurian — Carboniferous. 


Hipparionyx, Vanuxem. 1842. 
(Plate 14, Figs. 17-20.) 


Shell large, subhemispherical. In youth, the pedicle-valve is 
very slightly convex, but at maturity it is depressed, or concave, 
over the pallial region. The brachial valve is always very convex. 
Marginal outline of the valve subcircular. On the pedicle-valve 
the hinge-line is straight but short, the cardinal area low, and 
the beak retrorse. The delthyrium is broad, and covered by an 
imperforate convex deltidium. The teeth are moderately large 
and are supported by lamellze which extend to the bottom of the 
umbonal cavity, and are produced into strong ridges entirely 
surrounding the muscular area. This. area is very large and is 
composed of broad, flabellate diductors inclosing an elongate or 
cordate adductor impression. There is a low median septum in 
the umbonal cavity, separating the arms of the cardinal process 
of the opposite valve, but it is quite short, disappearing at the 
adductor scar, though sometimes reappearing in front of it. 

In the brachial valve there is no cardinal area. The cardinal 


process has egsentially the same structure as in Orrnorseres and 
Dereya, but is very high, its two branches completely traversing 
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the umbonal cavity of the opposite valve; it is supported bya 
short, median septum, and laterally by strong crural plates which _ 
extend fora short distance along the margins of the muscular — 
impressions ; these are usually quite faint and undefined, occupy-. a 
ing a much smaller area than in the pedicle-valve, and leaving e 
arborescent markings as in some species of Srropaeoponta. On — 
_ the interior of both valves the margin is sharply pectinated, or 
crenulated, the crenulations on the brachial valve extending to 
“the base of the cardinal process, and in the pedicle-valve extend- — 
ing for a considerable distance on the cardinal area. Surface of 
both valves covered with fine sharp ea strie. Shell sub- 
stance punctate. . . 

Type, Hipparionyx proximus, Vanuxem. 

Distribution. Lower Devonian (Oriskany sandstone; but a 
single species is known). 

Kayserella, Hall. 1892. 


’ Shell subsemicircular ; hinge-line nearly equaling in length the 
greatest width of the shell; convexity normal.’ Pedicle-valve 
-more convex than the brachial ; area moderately high ; delthyrium 
covered by a convex plate. Brachial valve slightly convex ; area 
narrow ; chilidium-well developed. In the interior, a large triangu- 
lar median septum extends almost to the bottom of the opposite 


Frias. 275, 276, 277.— Kayserella lepida. After Kaysmr. é 
valve. Surface with a slight median ridge and furrow on pedicle ~ 
and brachial valves respectively ; covered with sharp plications, | 
increasing by intercalation near the margin. Shell substance 
punctate. 

Type, Kayserella lepida, Schnur (sp.). 

Distribution. Middle Devonian (Eifel; but a single species is 
known). 

Derbya, Waagen. 1884. 
(Plate 17, Figs. 1-9.) 

General character of the shell as in Orrnaoruerns. The external 
form is more variable, being usually plano-convex, sometimes 
concavo-conyex, the pedicle-valve often the more elevated and sub- 

154 


er ae See ee ee are 
ry 


Report or THE S1ATE GEOLOGIST. 603 


pyramidal, becoming irregular in its growth toward the apex. 
The interior of the pedicle-valve bears a, high median septum, 


extending longitudinally through the center of the muscular area, 


which is from one-third to two-thirds the length of the valve ; 
near the apex of the umbonal cavity it unites with the dental 
plates forming a small triangular chamber beneath the deltidumi. 
Tn old shells this cavity is often filled by testaceous secretion. 
The dental plates do not extend to the bottom of the rostral 
cavity except near the apex. 

Brachial valve broad and regularly convex, or sometimes with 
an undefined median depression, and showing a tendency to auricu- 
lation at the cardinal extremities. Cardinal area linear; the crural 
plates are abruptly elevated, and unite to form a strong, erect cardi- 
nal process, which is distinctly bilobed at the summit; each. lobe 
being slightly notched at the summit and distinctly grooved along 
the posterior face, these grooves uniting in a wider one at the poste- 
rior base of the process. Midway in their length these crural plates 
are marked by a transverse ridge which terminates on their anterior 
face in points for the attachment of the crura; on the inside of 
the dental sockets there is a distinct, sometimes strongly defined 
ridge, extending along the lateral margin of the broad flabelli- 
form muscular area, and gradually becoming obsolete. There is 
also a slight median ridge which becomes obsolete below the 
middle of the muscular area. Surface marked by strong, sharply 
elevated radii, which alternate with finer ones, all being crenu- 
lated, and the intermediate space cancellated by fine concentric 
strie. 

Type, Derbya regulars, Waagen. 

Distribution. Oarboniferous. 


Meekella, White and St. John. 1868. 
(Plate 17, Figs. 10-18.) 


Shell robust, biconvex, often subpyramidal. Hinge-line straight 
and shorter than the greatest width of the shell. On the pedicle- 
valve the cardinal area is often greatly elevated and. distorted ; 
the delthyrium is covered ; the convex portion of the deltidium 
being much narrower than the space between the dental ridges. 
In the interior the teeth are prominent and supported by septi- 
form dental lamelle which reach the bottom of the umbonal 
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cavity and extend ended th ibe 
the shell. The brachial valve has a pie era 
rudimentary or linear cardinal area. On the interior are t 
divergent lamella or crural plates, which are extended forward 
for more than one-third the length of the valve, sopparaniall 
high, erect cardinal process, which sometimes reaches almost to : 
the apex of the umbonal cavity in the opposite valve. This ‘pro- 
cess is a somewhat curved, thin, crescentic plate, bearing on its — 
~ summit two slender median apophyses, below which are two | 
stouter lateral projections having the form of extended, rounded | 
lobes, which form the bases of the crura. Surface of the valves 
marked with coarse costz, which, with the interspaces, are covered 
by fine radiating, often plumose, striz. Shell-substance babies 
punctate. 

Type, Meekella striatocostata, Cox (sp.). 
~ Distribution. Upper Carboniferous. 


Streptorhynchus, King. 1850. 
(Plate 17, Figs. 14-18.) 


Shells somewhat trihedral and subpyramidal, with nae convex; 
hinge-line shorter than the greatest width of the valves. Pedicle 
valve having the beak acute and often incurved and distorted. 
Oardinal area high, somewhat incurved; delthyrium covered by a — 
broad imperforate, depressed-convex deltidtum. The interior of 
the valve with low dental ridges terminating in teeth of moderate 
size; these ridges are not septiform and do not continue to the 
bottom of the umbonal cavity ; there is no median septum ; mus- 
cular scars strong and flabelliform. ee 

In the brachial valve the cardinal area is linear, the crural 
plates are vertical and abruptly elevated on their anterior edges, 
forming points of attachment for the crura; these unite to form — 
a subcrescentic plate, from the center of which arises a broad, 
erect, cardinal process, which is deeply divided into two lobes, 

‘each of which is faintly grooved at its summit and on the poste- 
rior face ; muscular area small, divided medially by a low ridge. 
Exterior surface covered by fine radiating striae. 

Type, Streptorhynchus pelargonatus, Schlotheim (sp.). 

Distribution. Carboniferous (?) — Permian, 
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Triplecia, Hall. 1858. _ 
(Plate 18, Figs. 1-15.) ; 
Synonym ; Dicraniscus, Meek, 1872. 
Shell trilobate, transverse, unequally biconvex. — Hinge-line 
straight and quite short. Pedicle-valve shallow, convex about 
the beak, but depressed anteriorly by a broad and deep median 
sinus; cardinal area low, erect and well defined; delthyrium 
_ covered by a narrow, convex plate, with a circular foramen at 
the apex. In the interior the teeth are well developed and sup- 
ported by short dental lamellw longitudinally dividing the 
umbonal cavity near its apex. Muscular area small, comprising 
two lateral scars, separated by a longer central adductor impres- 
f ‘sion. The prachial-valve is very convex, and bears a strong median 
> fold. The cardinal area is very narrow and the beak closely 
incurved. In the interior is a long, erect and bifureate cardinal 
process, the distal extremity of each branch bearing a single 
3 deep groove. This process is supported on a subrostral callosity, 
which also bears two short spiniform crural points at its base. 
Shell-substance fibrous, impunctate (2). - Surface with obscure 
concentric growth-lines, and fine radiating striae on the inner 
- _jaminz ; in rare instances there are radiating lines on the exterior. 
Type, Triplecia eatans, Emmons, (sp-) 
Distribution. Lower — upper Silurian. 


| Mimulus, Barrande. 1879. 
(Plate 18, Figs. 16-19.) 

Contour trilobate as in Trrpiucta median fold on the 
pedicle-valve in the typical species. Shells sometimes bilaterally 
unsymmetrical. Cardinal area of the pedicle-valve smooth, with 
but little if any external evidence of deltidium. Teeth small, 
not supported by dental lamelle., Brachial valve with an erect, 
deeply bifurcated cardinal process. 

Type, Mimulus perversus, Barrande. 

Distribution. Upper Silurian. 

Streptis, Davidson. 1831. 
(Plate 18, Figs. 20-22.) 

Shells biconvex, bilaterally unsymmetrical ; divided medially 
by a sinus. Pedicle-valve with a well-defined cardinal area and 
oramen. Teeth small, supported by short dental plates. 
Brachial valve with an erect, probably bifurcated cardinal 
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process. External surface covered with lamellar exfentiee at 3: 
the concentric growth-lines. 

Type, Streptis Grayi, Davidson. 

Distribution. Upper Silurian (England and Bohemia). 


Plectambonites, Pander. 1830. am 
' (Plate 19, Figs. 1-7.) 

Shells usually small, normally concavo-convex. Surface 
covered with very fine strie, often alternating in size. Hinge- 
line making the greatest width of the shell, the extremities often 
subauriculate. Cardinal area narrow in both valves, sometimes 
obscurely crenulated on the margins. Pedicle-valve with a — 
moderately broad delthyrium which is partially closed by a con- — 
vex plate, but mostly occupied by the cardinal process of the 
opposite valve. Apical foramen sometimes retained. . Teeth ~ 
prominent and supported by thickened plates, which are con- 4 

: 


tinued in broad outward curves for more than half the length of 
the valve, returning and uniting in the unbonal cavity, thus 
limiting two linguiform muscular scars, inclosing a more or less 
clearly defined adductor impression. 

In the brachial valve, the dental sockets are deep, and often 
appear to transect the cardinal area. The cardinal process is 
simple and erect, but by its coalescence with the short prominent 
crural plates, the posterior face appears trilobate. The crural 
plates end abrutly as in OrrsornEres; becoming thickened at 
about the middle of their length, giving origin to two low 
ridges or septa, which at first approach each other, and thence 
continue forward with a slight divergence, thus forming. the 
inner boundaries of two elongate muscular scars, which are less 
sharply defined on their.outer margins. The muscular area is 
rendered quadripartite by two short transverse or oblique pos- 
terior furrows. Vascular impressions radial, sometimes digitate 
Shell-substance fibrous, sparsely punctate. 

Type, Plectambonites planissima, Pander. 

Distribution. Lower — Upper Silurian. 


Christiania, Hall. 1899. 
(Plate 19, Figs. 8-18.) 

Shells usually longitudinally elongated, sometimes semiellip- 
tical in outline; normally concayo-convex. ‘Surface smooth or 
covered with fue radiating lines which are crossed by stronger, 
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rather regular concentric plications. In the pedicle-valve the 
cardinal area is moderately high and the delthyrium in its normal 
condition probably closed by a convex plate. The teeth are very 
divergent and from their bases extend the elevated margins of 
two linguiform muscular scars, traversing the shell for almost its 
entire length. These scars, which may be regarded as the diduc- 
tors, inclose two, much shorter, but still elongate adductors. In 
the brachial valve the cardinal process is bipartite on its anterior 
face, each of the lobes being grooved behind; the crural plates 
are very long and divergent, terminating in elevated extremities 
or crura. The lower moiety of these plates is produced. on- each 
side of a strongly elevated muscular ridge, curving slightly 
inward on the sides, then outward on approaching the anterior 
margin of the valve, each branch recurving and passing backward, 
parallel to the median axis, as far as the base of the cardinal pro- 
cess. The symmetrical spaces thus limited are each divided trans- 
versely at about one-third their length from the hinge-line, by a 
somewhat lower vertical ridge. The four areas thus inclosed rep- 
resent the posterior and anterior scars of the adductor muscles. 
Between the inner muscular walls, in the median line, is a low, 
rounded longitudinal ridge. 
Type, Christiana subguadrata, Hall. 
Distribution. Lower Silurian (?)—Devonian. 


Leptznisca, Beecher. 1890. 
(Plate 19, Figs. 14-21.) ¢ 

Shell concavo-conyex, attached to foreign objects by calcareous 
cementation of the pedicle-valve. Brachial valve concave; inte- 
rior with a broad, more or less defined, spiral impression on each 
side of the- median line, making a single volution. _Adductor 
impressions small. Cardinal area narrow, bearing in the center 
two prominent bilobed, cardinal processes, separated to admit the 
vertical septum in the opposite beak: Pedicle-valve convex, area 
elongate triangular, fissure covered with a pedicle-sheath. Car- 
dinal muscular scar supported on, or limited by a vertical septum, 
on each side of which, in the anterior half, is a small adductor 
scar. Shell structure punctate. 

Type, Leptenisca concava, Hall (sp.). 

Distribution. Lower Devonian. 
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Davidsonia, Soashane’ 1849. 
(Plate 19, Figs. 22-24.) 


Shell thick, plano-convex, transversely oval. Surface ‘smooth, ¥- 


or with concentric growth-lines, fixed to foreign bodies by the 


umbonal portion and the, greater part of the surface of the a 


pedicle-valve. Hinge-line straight and quite narrow. On the ~ 


pedicle-valve the delthyrium is covered by a convex imperforate - 
plate; the teeth are large, the dental lamella obscure. The ~~ 
muscular area is comparatively small, lying in the umbonal — 
region, and is subdivided into two cardinal scars inclosing an- 
elongate adductcr. In the pallial region there is a low median ~ 


septum which separates two conical callosities of the shell, 
_ having their apices directed toward the opposite valve. Thege 


protuberances are grooved by a spiral furrow which makes five | 


or six volutions, and are frequently crossed by vascular sinuses. © 
In the brachial valve the chilidium is convex, embracing — 


the base of the posterior face of the cardinal apophysis. The 
cardinal process has very much the same structure as in PLeeram- 
BONT! Es ; consisting of a central, short, erect process, to which the 
crural plates are attached, giving it a trilobate appearance. 
These plates terminate abruptly at their distal extremities. The 
muscular area.is quadruplicate and of about the same size as in 
the opposite valve. Two conical depressions in the pallial region 
correspond to the protuberances of the opposite valve. Shell- 
substance punctate (7%). 

Type, Dawidsonia Verneuili, Bouchard. 

Distribution. Middle Devonian (Europe). 


Chonetes, Fischer de Waldheim. 1837. 
(Plate 20, Figs. 1-14.) 

Shells semicircular or transverse, usually normally concayo- 
convex, sometimes plano-convex. Hinge-line straight, making 
the greatest diameter of the shell. Pedicle-valve with a narrow 
concave or flat cardinal area; the delthyrium more or less com- 
pletely covered by a convex imperforate deltidium. The upper 
margin of the area bears a single row of hollow vertical or 
divergent spines, which increase in length toward the cardinal 
angles; these spines are the prolongations of tubes which 
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penetrate obliquely the substance of the shell along the cardinal | 


line, converging toward the apex of the valve till they reach the 
surface, where they turn at an abrupt angle upward and outward 
and are thence continued as hollow spines. Cardinal teeth 
strong. A low median ridge, slightly thickened at its posterior 
extremity, where it is sometimes coalesced with the deltidium, 
extends forward, dividing the muscular area. The muscular 
scars are usually faint, and consist of flabelliform diductors 
which partially inclose elongate median adductors. 

In the brachial valve the cardinal area is very narrow, and 
without spines. The deltidium is partially developed, resting 
against the cardinal apophysis. This process is very similar in 


; 5 . i pe . 
chtracter to that in PLECTAMBONITES, consisting of a median 


portion, coalescing at its base with the elongate crural plates. 
Jn its posterior face it is divided by a narrow median furrow 


and two broader lateral grooves, giving it a quadrilobate appear- 


ance. The crural plates are slightly divergent from the hinge- 


line, bounding narrow, elongate sockets. -A~ median ridge 


separates the quadruplicate muscular impression and from 
between the anterior and posterior members of this impression 
originate two linear brachial ridges, which extend outward, 
recurving toward the median line at about the middle of the 


valve, making a reniform curve. Interior surface of both valves — 


strongly papillose in the pallial region. 

External surface usually covered with radiating strie, rarely 
smooth or concentrically rugose. Shell-substance fibrous- 
punctate. 

Type, Chonetes striatella, Dalman (sp-). 

Distribution. Upper Silurian—Carboniferous. 


Subgenus Anoplia, Hall. 1892. 
(Plate 20, Figs. 15-19.) 


Shells small with smooth or squamous exterior. No external 
evidence of cardinal spines, though the spine-tubes exist in one 
or more pairs in the substance of the pedicle-valve. On the inte- 
rior a median septum in the pedicle-valve. Cardinal process and 
muscular impressions of the prachial valve as in CHONETES. 

(Type, A. nucleata, Hall (sp.). Oriskany sandstone = Lower 


Devonian.) 
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(7) Subgenus Cuonetina, Krotow. 1888. . 
These shells differ from Cuoneres in their very convex pedicle- 


valve having a profound sinus; the brachial valve, very concave, — 


follows the curvature of the larger ; in the interior of the brachial 


valve are tubercles arranged in radiating series which unite to ~ 


form high, compact lamellae, extending from the beak to the 
anterior margin; two of these, more prominent than the rest, 
imit the surface occupied by the sinus of the larger valve. 

(Type, C. Arteensis, Krotow. Permian.) 


Subgenus Chonostrophia, Hall. 1892. 
(Plate 20, Figs. 20-24.) : 


Shell reversed concavo-convex, the pedicle-valve being slightly 
convex about the umbo, but becoming broadly concave over the 
pallial region. Outline and contour strophomenoid; valves 
extremely tenuous and compressed; surface covered with fine 
alternating or fasciculate striez. In the pedicle-valve the upper 
margin of the cardinal area bears a row of hollow spines 
of the same structure and arrangement as in Cuonetes. The 
delthyrium is narrow and appears to be more or less completely 
closed. The teeth are quite strong and rest upon the bottom of 
the valve ; between them arises a low median septum which may 
be traced from one-third to one-half the length of the valve, 
dividing a subcordate muscular area, the outer margins of which 
are distinctly elevated. 

In the brachial valve the crural plates,are united to form a 
bilobed cardinal process. The outer face of this process has not 
been observed ;.on the inner surface it is not continued into a 
median septum but ends abruptly. Muscular area very faintly 
defined in the type-species. Internal surface over the pallial 
region finely papillose. Shell-substance fibrous, punctate. 

(Type, C. reversa, Whitfield (sp.). Lower Devonian.) 


Subgenus Chonetella, Waagen. 1884. 


Shell small, normally concavo-convex. Surface rounded, with 
radial striz ; cardinal area narrow ; deltidium, cardinal spines and 
teeth as in Cuonurzs, In the pedicle-valve the adductor impres- 
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sions are elongate, and are partially inclosed by the larger diduc- 
tors. The brachial valve has a small 
trilobed cardinal process, which is con- 
tinued into a low medial:septum. The 
muscular area is quadripartite and very 
distinct. The brachial ridges are sharply 
defined and appear to originate near the 
outer extremities of the posterior adduc- M678 Chonetella nasuta, 
tors, making a broad outward, and a more rie ea, 
abrupt inward curve, completing one volution. Surface in the 
pallial region strongly papillose, 
(Type, Chonetella nasuta, Waagen. Upper Carboniferous.) 


Chonopectus, Hall. 1892. 
(Plate 20, Figs. 25-27.) 


Shells normally concavo-convex ; cardinal margin of pedicle- 
valve with a row of spines. Beak of pedicle-valve compressed or 
flattened from attachment in early growth. Internal markings 
obscure. External surface reticulated by a double, oblique series 
of concentric lines covering exceedingly fine radiated striae. 

Type, Chonopectus Fischeri, Norwood and Pratten (sp.). 

Distribution. Lower Carboniferous. But a sinvle species is 
known. 

Strophalosia, King. 1844. 
(Plate 21, Figs. 1-11.) 


Shells productoid in general form; a cicatrix, usually apparent 
on the umbo of the pedicle-valve, indicates that they were 
attached to foreign bodies by the substance of the shell. Both 
valves have a well-defined area and covered delthyrium, these 
features being much the more conspicuous in the pedicle-valve. 
In this valve the teeth are prominent, but not supported by 
lamellae; the muscular arrangement is the same as in Propuctos, 
though the diductor impressions are relatively larger and more 
elongate, extending beyond the limits of the central adductors. 
In the brachial valve the cardinal process is erect, bifid on its 
anterior, and quadrifid on its posterior face. It is supported on 
each side by short arched crural plates, and is continued into a 
median septum which extends for half the length of the valve. 

163 


612 Forry-rirtH Report on THE State Mouszvm. 


Muscular impressions small, quadruple, not dendritic, the interior 
pair being sharply raised. The brachial ridges originate from 
between the adductor scars, curving gently outward, recurving, 
at first gradually and then abruptly, to their anterior limit; 
thence turning suddenly backward, and again horizontally 
inward, meeting the median septum near its anterior extremity. 

Surface of the pedicle-valve covered with spines, which near 


the beak are often curved backward, embracing some external 
object. In some species all the spines of the valve have 


evidently been at least of accessory importance in ‘effecting 


pH 
{ 
; 
| 
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Fia@. 279.— Daviesiella Llangollensis. (Davipson.) 


attachment of the shell. The surface of the brachial valve may 
be either spinous, lamellose or smooth. 

Type, Strophalosia Goldfussi, Minster. 

Distribution. Middle Devonian—Permian. 


Daviesiella, Waagen. 1884. 


Shells large, with cardinal area and teeth well developed. 
External surface covered with fine radiating striz and devoid of 
spines. 

Type, Daviesiella Llangollensis, Davidson (sp). 

Distribution. Coal measures. 
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Aulosteges, von Helmersen. 1847. 
(Plate 21, Figs. 12-14.) 


f 


Shell productiform in general aspect, somewhat depressed, not 
attached. On the pedicle-valve the cardinal area is prominently 
developed, frequently somewhat distorted; the ‘delthyrium is 
closed by a convex deltidium which is covered with little tuber- 
cles or spinules. Cardinal teeth rudimentary or absent. In the 
brachial valve the cardinal area is linear, the cardinal process 
large, quadrifid; its base being surrounded by a strong deltidial 
eallosity. Brachial ridges extending nearly to the anterior 
margin and abruptly incurving. Otherwise the interior impres- 
sions are as in Propvcrus. Surface of both valves thickly set 
with spines. 

‘Type, Auwlosteges Wangenhewmi, De Verneuil. 

Distribution, Permian. 


Productus, Sowerby. 1812. 
(Plate 22, Figs. 1-12.) 


Shell free, concavo-convex, the valves usually produced 
anteriorly ; outline semicircular, sometimes transversely elongate. 
Pedicle-valve convex, sometimes geniculated, occasionally with 
a median sinus. Cardinal extremities frequently auriculate. 
Umbo inflated, with apexincurved. Hinge-line straight, cardinal 
area and teeth absent or rudimentary. External surface usually 
with more or less prominent radiating ribs which are crossed, 
especially in the umbonal region, by concentric lines of wrinkles; 
rarely smooth or finely striated, often studded with spines vary- 
ing in size and abundance. These spines are frequently scattered 
irregularly over the surface, generally strongest and disposed 
with greatest regularity upon the cardinal extremities, and some- 
times occurring only in thisregion. They are hollow and appear to 
have communicated with the interior cavity of the shell. On the 
interior of the valve is a narrow median ridge, separating the two 
dendritic impressions of the adductor muscles; outside and in 
front of these are two broadly flabellate, longitudinally striated 
scars of the diductor muscles. In the pallial region are some- 
times found traces of spiral cavities, which were occupied by the 
fleshy arms. 
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The brachial valve is operculiform, more or less [concave or — 
almost flat over the visceral area. Cardinal area, sockets and — 
crural plates absent or rudimentary; cardinal process strong, — 
curved or erect, extending far above the hinge-line; its inner face 
is divided into two lobes by a longitudinal furrow, and each of — 


these parts is deeply divided at its extremity, giving the process 
in this aspect a quadrilobed appearance. As viewed from the 
posterior or outer face it is strongly trilobed, the inner members 
of the lateral lobes coalescing to form a very prominent apophysis. 
The process is continued over the interior of the shell as a longi- 
tudinal septum, dividing the impressions of the adductor muscles. 
The latter are strongly dendritic and rarely divisible’ into 
anterior and posterior elements. The brachial ridges take their 
origin from near the post-lateral margins and nearly inclose a 
sub-circular, smooth or granulose area. The internal surface of 
this valve is strongly pustulose, and in the pallial region fre- 
quently spinous. Shell substance fibrous, strongly punctate. 

Type, Productus semireticulatus, Martin (sp.). 

Distribution. Devonian (?)— Permian. . 


Subgenus Productella, Hall. 1867. 
(Plate 21, Figs. 15-24.) 


Shells small, productoid. Surface spinous. Pedicle-valve with 
narrow cardinal area, deltidium and small teeth. Brachial valve 
with sockets and crural plates. 

(Type, P. swbaculeatus, Murchison (gp.). Devonian.) 


Subgenus Marginifera, Waagen. 1884. 
(Plate 22, Figs. 138-15.) 


Externally like Propuctus. On the interior of the pedicle-valve 
are prominent shelf-like ridges on either side of the beak, extend- 
ing inward and crenulated on their margins. There are similar 
but vertical ridges on the interior of the brachial valve. 

(Type, Marginifera typica, Waagen. Devonian (2) to Permian.) 


Subgenus Proboscidella, (hlert. 1887. 


Valves very unequal; the brachial valve small, concave, oper- 
culiform ; the pedicle-valve larger, convex, furnisied with two 
lateral expansions which bend downward to meet the margins of 
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‘the brachial valve, and an anterior expansion which is produced 


A forward into a long cylindrical tube, sometimes attaining twice 
the length of the shell ; the suture appears on the dorsal side in 
the median line. Sometimes instead of a single tube there is a 
; double enrollment resulting in two distinct tubes. The surface 


Fies. 280-281.— Marginifera typica, Waagen. After WAAGEN. 


is ornamented by concentric plications, traversed by fine radiat- 
ing ribs, which are flexuous and close together, the last plication, 
and the groove accompanying it, is sharper than the others and 


Fias. 282-284.—Productus (Proboscidella) proboscideus, de Verneuil. After DE KoNINCK. 


marks the separation of the pedicle-valve, properly speaking, 
from its lateral and anterior expansions upon which the concen- 
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tric markings are rare, faintly developed or wholly wanting, . 


while the radiating strie are regularly continued. 
(Type, P. proboscideus, De Verneuil. Carboniferous.) 


Subgenus Etheridgina, Gihlert. 1887. 


Shells of very small size, nearly as broad as long, attached | 


to foreign bodies by the spines of the pedicle-valve; cardinal 
line straight, nearly or quite equaling the greatest width of 
the shell; pallial outline semicircular; pedicle-valve with a 
small beak; surface ornamented by concentric flexuous plica- 


Fias. 285, 286.— Productas (Htheridgina) complectens, Etheridge. After ETHERIDGE. 


tions, bearing a few scattered spines; cardinal process 
quadrifid. 
(Type, Z: complectens, Etheridge (sp.). Carboniferous.) 


{Notn.—The continuation of this present paper upon the Brachiopoda is 
already far advanced, and it is expected that it willbe published in the Annual 
Report. of the State Geologist for 1898. The second part will include the spire- 
bearing Genera, the Rhynchonelide, Pentameridz and the Ferebratuloide. | 
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